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PREFACE. 


In  preparing  this  Handbook,  the  author's  aim  was  to  supply 
to  the  student  of  pharmacy  a  compendious  and  yet  sufficiently 
detailed  text-book  for  systematic  study,  and  to  those  exercising 
tlie  art  a  trustworthy  guide  to  be  consulted  in  daily  practice.  In 
accordance  with  this  general  plan,  particular  care  has  been 
bestowed  upon  the  explanation  of  all  operations  and  methods 
usually  occurring  in  dispensing  establishments  and  laboratories 
designed  on  a  small  scale.  To  give  anything  like  a  full  account 
of  modern  apparatus,  appliances,  and  methods  pursued  in  large 
manufacturing  establishments  would  have  enlarged  the  work 
unnecessarily,  without  practical  benefit  to  the  dispensing  apothe- 
cary. 

The  present  work  is  divided  into  four  parts,  viz.:  Physical 
and  Mechanical  Operations;  Galenical  Pharmacy;  the  Art  of 
Dispensing;  and  Volumetric  Analysis. 

Part  I,  which  treats  of  the  general  principles,  and  phj\sical  or 
chemical  operations  in  their  general  application,  presents  what 
may  bo  called  the  theory  of  pharmacy.  A  thorough  knowledge 
of  the  subjects  embraced  in  this  section  is  of  vital  importance  to 
the  apothecarv,  in  order  to  enable  him  to  control  the  (luality  of 
the  medicinal  substances  which  he  purchases  or  dispenses.  He 
who  is  unable  to  apply  the  proper  tests  or  make  the  necessary 
determinations  himself,  is  compelled  to  rely  upon  statements  at 
second  hand,  and  is  thus  handicapped  not  only  in  the  manage- 
ment of  liis  own  business,  but  will  be  unable  to  secure  the  confi- 
dence of  the  i)ublic  or  of  the  medical  profession,  either  of  whom 
will,  sooner  or  later,  find  out  the  shallowness  of  his  knowledge. 

This  portion  of  the  work,  and  such  of  the  succeeding  portions 
as  appeared  to  require  it,  have  been  profaselv  illustrated  with 
drawings,  diagrams,  and  cuts  of  apparatus  and  ap[)liances,  care- 
fully selected  from  the  best  sources,  both  domestic  and  foreign. 
Processes  which  have  become  antiquated  have  been  either  entirely 
omitted,  or  are  only  briefly  described.  Some  processes,  as  for 
instance  tliat  of  grinding  and  powdering  drugs  on  a  large  scale, 
have  practically  ceased  to  come  within  the  province  of  the  dis- 
[)ensing  pliarmacist,  and  demand  machinery  which  is  beyond  the 
recjuirements  of  tlie  latter;  it  has,  therefore,  received  only  a  very 
brief  mention.  But  the  processes  of  grinding  and  powdering 
drugs  on  a  nmall  scale,  and  the  most  suitable  apparatus  for  this 
purpose,  have  been  treated  of  in  detail.     Such  subjects  as  the 
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determination  of  melting  and  boiling  points,  evaporation,  subli- 
mation, desiccation,  solution  and  solubility,  crystallization,  decan- 
tation,  filtration,  etc.,  have  also  been  discussed  at  length,  particu- 
larly lor  the  benefit  of  students  and  beginners.  Especial  care 
has  been  bestowed  on  the  subjects  of  maceration,  percolation  and 
expression. 

rart  II  treats  of  the  various  classes  of  galenical  preparations. 
Each  class  is  described  and  explained  as  fully  as  its  importance 
warrants,  and  in  connection  with  each  class  are  given  descriptions 
and  explanations  of  the  processes  of  those  preparations  which 
require  a  commentary.  Particular  attention  has  been  given  to 
the  explanation  of  the  several  steps  of  the  processes  involving 
chemical  reactions  by  means  of  ec^uations  or  diagrams,  and  the 
method  of  testing,  as  well  as  the  application  of  volumetric  methods 
of  assay,  are  fully  explained.  Working  processes  are,  as  a  rule, 
only  given  in  the  case  of  those  preparations  which  require  a  com- 
mentary. For  all  others,  the  reader  or  student  is  referred  to  the 
U.  S.  Pharmacopoeia,  which  he  is  expected  to  consult,  and  which 
this  work  is  not  designed  to  replace. 

In  connection  with  many  of  the  more  important  preparations, 
examples  or  exercises  are  given  which  wull  assist  in  acquiring  a 
thorough  understanding  of  the  reactions  and  calculations  involved 
in  the  explained  process. 

Whenever  necessary,  syllabi  or  tables  of  the  various  prepara- 
tions have  been  given  under  the  several  classes. 

Part  III  embraces  the  Art  of  Dispensing.  In  the  section 
treating  on  Prescriptions,  the  aim  of  the  author  has  been  to 
make  it  as  practical  as  possible.  Foreign  methods  of  prescrip- 
tion writing  and  dispensing  have  been  treated  of,  wherever 
thought  necessary,  alongside  of  those  prevailing  in  this  country, 
and  a  chapter  added  on  homceopathic  pharmacy,  which  is  found 
to  be  a  necessary  occupation  of  the  regular  apothecary  in  some 
sections  of  the  country.  Much  care  has  been  devoted  to  the 
chapters  on  explosive  or  dangerous  prescriptions,  and  on  incom- 
patibilities. The  series  of  characteristic  prescriptions,  to  which 
explanatory  comments  are  added,  wuU  also,  it  is  hoped,  be  found 
generally  useful. 

Owing  to  the  prominence  which  the  new  Pharmacopoeia  gives 
to  the  volumetric  methods  of  assay,  it  has  been  thought  not  only 
useful,  but  quite  necessary  to  present  this  subject  somewhat  more 
at  length  in  Part  IV,  so  as  to  make  the  student  and  general  user 
of  the  book  thoroughly  familiar  with  it.  It  is  an  old  experience 
of  teachers  that  students  approach  this  subject  frequently  with 
reluctance,  as  it  a[>[)ears  to  many  of  them  at  first  difficult;  but 
that  they  nearly  all  quickly  master  it,  as  soon  as  they  under- 
stand the  simple  basis  upon  which  the  whole  rests. 

Th(*  author  desires  to  acknowledge  his  indebtedness  for  valu- 
able a<lvice  and  assistance  received  from  Charles  Rice,  Phil.  D., 
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of  New  York  City.  Likewise,  acknowledgments  are  due  to  Prof. 
J.  U.  Lloyd,  of  Cincinnati,  Ohio;  also,  Mr.  A.  Zimmerman,  Ph.G., 
and  Mr.  V\^  H.  Madison,  Ph.  G.,  for  assistance  rendered. 

Many  of  the  illustrations  in  this  book  were  selected  from  vari- 
ous text-books  and  works  of  reference,  which  necessarily  demand 
proper  acknowledgment.  It  was  found  impracticable  to  mention 
tlie  source  in  each  separate  instance,  hence  the  author  deemed  it 
best  and  proper  that  a  list  of  these  be  given  in  detail  here,  viz.: — 

Arbeitijmethoden   fUr  Organisfh-Chemische   Laboratorien ;    La/ssar-Cohn. 

Leipzig:  Leopold  Voss. 
Arziieiveronlnungslehre  ;  K.  Koljert.     Stuttgart :  F.  Enke. 
Atlas  zu  den  flUchtij^en  Oelen  ;  K.  L.  Vettere.     Weimar  :  F.  Voigt. 
Atlas  zn  den  fetten  Oelen  ;  G.  Borneniann.     Weimar  :  F.  Voigt. 
Die  Neueren  Arzneimittel  ;  B.  Fischer.     Berlin  :  J.  Springer. 
Ganot's  Physi(«  ;  E.  Atkinson.     New  York  :  Wm.  W'ood  &  Co. 
Kommentar  zum   Arzneihuch   fiir  das  Dt»ut«ehe   Keich  ;   H.   Hager,   B. 

Fischer  and  C.  Hartwich.     Berlin  :  J.  Springer. 
Commentar  zur  sie>)enten  Ausgahe  der  oesterreichischen  Phanuacopoe  ;  F. 

Schneider  nnd  A.  Vogl.     Wien  :  0.  Gerald. 
Lehrbuch  der  Organisclieu  Chemie  ;  V.  Meyer  uud  P.  Jacobson.    Ix*ipzig  : 

Veit  &  O). 
Lehrbuch    der    .A norgjniischen    Chemie ;    Kxraham-Otto),    A.    Michaclis. 

Braunschweig  :   F.  Vieweg  und  Sohn. 
Mohr's  Lehrbuch  der  Titrirmethode ;  A.  Classen.   Braunschweig :  Vieweg. 
Manual  of  Analytical  Chemistry  ;  J.  Muter.    Philadelphia  :  Blakiston  &  Co. 
Ostwald's  Outlines  of  General  Chemistrv  ;  J.  Walker  :   Macniillau  <&  Co. 
Prweedings  of  the  American  Pharmaceutical  AsiMK'iation. 
Physikalisch-Chemische  Methoden  ;  J.  Traube.     Leipzig  :  L.  Voas. 
Pharmaceutisches  Manual ;  E.  Dieterich.     Berlin  :  J.  SpringiT. 
Real  Encyclopae<lie   der  Pharmacie ;    E.    Geiasler,    J.   Miller.      Leipzig : 

Urban  &  Co 
Redwood's  Pharmacy,  Proctor. 
Trciitise  on   Chemistry  ;  Roscoe  and  Schorlemmer.      Macmillan  &  Co.  : 

I»ndon. 
Schule  der  Pharmacie,  I ;  E.  Mylins.     Bi»rlin  :  J.  Springer. 
Lehrbuch  der  Pharmaceutischen  Chemie  ;   E.  Schmidt.     Braun.<*chweig : 

Vieweg  und  Sohn. 
Technik  der  P^xperi mental  Chemie  ;  R.  Arendt.     Leipzig  :  I^eopold  Voss. 
The  Art  of  Dispensing,  Chntmt  and  Druggist.     London. 
Chemiker-Zeitung;  G.  Krause,  Cothen. 
Pharmacentische  Centralhalle  ;  H.  Hager  uud  E.  Geissler,  Dresden. 

New  York  City, 

September.  1^94. 
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INTRODUCTORY. 

The  term  "  Apotheke"  {i-u^rjn})  was  applied  in  oUien  times  to 
a  place  of  storage  for  wines,  books,  etc.  From  this  is  derived 
"apothecary"  (Lat.  apothecarius).  Since  the  Middle  Age,  it  is 
restricted  to  those  localities  where  medicinal  substances  are  kept 
and  dispensed. 

The  term  Pharmacy,  is  derived  from  the  Greek  pharmakon 
{ya/iiiatm),  meaning  medicine.  It  is  the  art  which  treats  of  thu 
identiScation,  preparation,  testing,  and  dispensing  of  medicinal 
substances. 

A  Phannacopoeia  (from  fd.pii<a<.>,  medicine,  and  ir^itii-,  to  make) 
is  a  code  for  the  use  of  the  apothecary  and  physician,  which  em- 
braces the  definitions,  descriptions,  physical  and  chemical  proper- 
ties, tests  and  methods  of  preparation  of  medicinal  agents. 

The  earliest  work,*  which  may  be  compared  to  our  modern 
nharmacoficeias,  and  of  which  we  have  any  definite  knowledge, 
IS  an  Egyptian  treatise,  preserved  to  us  in  the  Panyrus  Ebers, 
dating  back  to  1552  B.  C.  This  contains  a  large  nuraner  of  formu- 
las, some  of  them  quite  complex,  the  ingredients  being  ordered 
by  certain  weights  and  measures.  Nothing  else  has  been  pre- 
served to  us,  in  the  nature  of  such  a  work,  within  historic  times, 
until  we  descend  to  the  age  of  Hippocrates  (about  400  to  377  B.  C), 
who,  with  his  disciples  founded  a  school  of  medicine,  gradually 
rendering  the  employment  of  formularies,  to  secure  uniformity  in 
the  preparation  of  medicines,  necessary.  Real  formularies,  how- 
ever, were  not  composed  until  much  later, about  the  timeof  Andro- 
machus,  Nero's  court  physician  (about  ffl)  A.  D.).  After  (iaien's 
time,  their  number  gradually  increased,  but  it  was  not  until  about 
the  thirteenth  century  that  more  elaborate  works  (usually  called 
"  Antidotaria  ")  made  their  appearance.  The  Arabian  physicians 
and  their  translamrs  during  the  middle  age  considerably  enriched 
the  literature  in  this  direction.  The  first  work  which  reallv  de- 
serves the  name  of  a  pharmacopceia  was  composed  by  \*alerius 
Cordus,  and  was  published,  after  his  death,  by  the  city  of  Nurem- 
berg, in  15415.  It  was  customary  in  those  times  to  apply  the  name 
of  "  Dispensatorium  "  to  formuJuries  of  this  kind,  and  up  to  com- 
paratively recent  limes,  the  term  Uis[)ensatory  has  been  used,  in 
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In  earlier  times,  the  rlitferent  phartnacoixKias  or  treatises  ap- 
peared entirely  in  the  l^atin  language:  ol  late  years,  liowever, 
the  text  of  these  works  has  usually  been  written  in  the  native 
language  of  the  country  in  which  it  is  issued,  the  Latin  being 
retjiined  in  the  various  lilies. 

Latin  has  been  retained,  chiefly  because,  being  a  dead  language, 
it  is  not  subject  to  the  various  changes  and  iuoditication.s  of  toe 
different  modern  tongues.  Even  with  the  employment  of  Latin, 
various  pharmacopoeias  differ  slightly  in  their  nomenclature;  thus 
in  the  case  of  the  chemicals,  one  will  place  the  electro-jxjsitive, 
another  the  electro-negative  element  first ;  for  instance,  sulphate 
of  iron  is  variously  named  Ferrum  sulphuricum,  Ferri  sulphas, 
Sulphas  fern  and  Sulphas  ferrosus.  Some  pharmacoixEias  employ 
the  term  kalium  for  potassium  and  natrium  for  sodium.  In  the 
Dutch,  Danish,  and  Swedish  pharmacopoeias,  the  titles  of  the 
chemical  salts  are  expressed  by  treating  the  base  as  an  adjective 
placed  after  the  general  name  of  the  salt,  corresponding,  for 
example,  to  the  English  "Sodic  Sulphate."  For  Potassii  acetas 
or  Kalium  aceticum  they  have  Acetas  kalicus;  for  Sodii  bro- 
ttiidum  or  Natrium  bromatum  they  have  Brometum  natricum; 
for  Biamuthi  subnitras  or  Bismuthum  subuitricum  Uiey  have 
Subnitras  bismuthicus. 

The  various  parts  of  the  tejct  of  each  article  in  the  U.  S.  Phar- 
macopoeia are  arranged  in  the  following  order: — 

1.  The  official  Latin  title. 

2.  The  Euglish  title. 

3.  In  the  case  of  chemicals,  the  symbolic  formula  and  mole- 
cular weight. 

4.  In  certain  cases,  one  or  more  synonyms. 

5.  Definition,  wherever  necessary. 

(i.  Mode  of  keeping,  where  necessary. 

7.  Description,  physical,  chemical,  or  botanical,  followed,  where 
necessary,  by  tests  of  identity,  purity,  and  strength. 

S.  Treparations  which  may  be  considered  as  forms  of  adminis- 
tration of  the  drug. 

1st.  The  Ogkial  Latin  TUle. — This  is  expressed  in  I^tin,  and 
is  intended  to  express  concisely  the  nature  of  the  chemical,  drug, 
or  plant-pert  recognized.  The  U.  S.  P.  ignores  all  remedies  not 
included  in  itself,  hence  only  that  part  of  a  drug  or  plant  is 
used  which  it  recognizes.  Thus,  under  the  title  Aconitum.the 
Pharmacopoeia  refers  only  to  the  tuher,  and  to  no  other  part  of 
the  Aconitum  nupellus.  When  two  difTerent  parts  of  a  plant  are 
recognized,  then  the  I-alin  name  of  the  particular  jmrt  is  addeil 
to  the  title ;  thus,  "  Belladonna  Folia  "  for  belladonna  leaves,  and 
"Belladonna  Radix"  for  the  root.  For  the  galenical  prepara- 
tions, such  titles  are  selected  as  will  most  nearly  indicate  the 
niiture  or  the  composition  of  the  preparation,  attention  being 
given  also  to  simplicity  and  brevity  of  expression.  Thus, "  Pulvis 
Ipecacunnhte  et  Opii"  indicates  at  once  the  composition  of  the 
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powder;  but  where  several  constituents  enter  into  the  compoai- 
tioil  of  a  preparation,  the  title  includes  only  the  main  constituent, 
the  remauider  being  indicated  by  the  t«rni  conipositux. 

The  viirious  pharniacopceial  titles  conform  to  the  rules  of 
Latin  grammar.*  Thus,  we  write:  Solution  of  Potassa,  Lirjuor 
(nominative)  Potassa?  (genitive);  Cyanide  of  Mercury,  Hydrar- 
gyri  (gen.)  Cyanidum  (nom.);  Pills  of  Phosphorus,  Pilul*  (nom. 
iiluraij  Phosphori  (gen.).  Where  there  are  two  diflerent  oxides, 
iodides,  or  salts  of  the  same  base,  a  distinguishing  adjective  is 
usually  appended  in  order  to  discriminate  between  the  two; 
thus,  we  aiatinguish  tlie  two  chlorides  of  mercury  by  the  adjec- 
tives "corrosivum"  and  "mite,"  respectively. 

When  an  adjective  is  employed,  it  must  agree  in  gender  with 
the  principal  noun;  thus,  the  masculine  form  "eompositus" 
(compound)  becomes  "composita"  with  feminines,  ana  "com- 
positum "  with  neuters.  We  write  Pulvis  Cretan  Compositus 
(masc.),  Tinetura  Bemtoini  Composita  (fem.),  and  Decoctum  Sar- 
saparillEe  Corapositum  (neut.). 

2d.  Tfie  Engliah  2Wf,— That  is,  the  English  name  which  the 
Pharmacopoeia  selects  or  coins  to  designate  the  article.  Very 
generally,  this  is  identical  with  the  vernacular  name  of  the 
article,  or  that  by  which  it  is  known  in  the  market.  In  some 
cases  the  Pharmacopoeia  coins  a  new  name,  for  valid  reasons. 
In  the  case  of  vegetable  drugs,  the  genus  name  of  the  plant  is 
often  select«d  as  the  otKcial  English  title,  so  that  in  many  cases 
the  official  Latin  title  and  the  English  title  are  identical. 

3d.  The  SipnbiAk  Forvivla  avd  Moleciilar  Weight. — In  writing 
the  symbolic  formulas  of  acids,  the  replaceable  hydrogen  atoms 
are  written  before  the  other  elements  {tnus,HCI,  HJSO4,  HjPO^. 
HCjHgO,,  etc.).  A  period  is  used  in  the  case  of  some  com- 
[Kiunds,  where  it  is  desired  to  show  the  existence  of  several  inti- 
mately connected  radicals  or  constituents  (thus,  in  Ammonium 
Carbonate,  NH^HCOj.NH.NHjCOj).  Water  of  crystal liitation 
is  semrated  from  the  formula  of  its  salt  by  a  -f  sign. 

4tli.  The  Synunipn,  that  is,  the  name  by  which  the  article  is 
popularly  known. — Synonyms  are  only  added  where  special  rea- 
sons exist ;  for  instance,  where  the  English  title  introduced  by  the 
Pharmacopoeia  is  not  usually  employed  in  commerce,  or  where  a 
change  has  been  made  either  in  the  Latin  or  English  title,  and 
attention  is  to  be  drawn  to  this.  For  example,  under  the  title 
"Hydrarg\-ri  Oxidum  Rubrum  "  we  have  the  synonyms  "Red 
Mercuric  Oxide  "  and  "  Red  Precipitate ;  "  this  latter  name  arises 
from  its  old  title,  "Mercurius  Precipitatus  Ruber."  Salts  of 
hydrochloric  acid  have  formerly  been  called  muriates,  the  term 
being  derived  from  vivria  (salt  water). 

The  term  Cremor  (cr*me)  was  applied  during  the  Middle  Age 
to  substances  which  separated  on  the  surface  of  a  fluid  ;  later, 
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this  term  was  applied  to  a//  precipitates ;  hence  this  title  was  given 
to  the  acid  potassium  tartrate  (argols)  which  precipitates  on  the 
sides  of  wine  casks,  being  called  Cremor  tartari,  hence  the  source 
of  the  synonym,  Cream  of  Tartar.  These  synonyms  are  some- 
times misleading  and  inaccurate ;  for  instance,  sugar  of  lead  for 
Plumbi  acetas,  or  white  vitriol  for  Zinci  sulphas,  or  blue  vitriol 
for  Cupri  sulphas. 

5th.  Tlie.  Pharmacopceial  Defiiiition. — This  is  not  necessary  in 
all  cases,  but,  where  applied,  it  embraces  in  a  few  words  a  de- 
scription of  the  chemical  or  botanical  nature  and  source  of  the 
substance.  Thus,  the  U.  S.  P.  defines  Coca  as  "the  leaves  of 
Erythroxylon  Coca  Lamarck  (nat.  ord.  Linear),"  and  Gallic  Acid 
as  "an  organic  acid,  usually  prepared  from  tannic  acid." 

6th.  Modes  of  Keeping, — ^In  those  instances  where  the  prepara- 
tion or  drug  is  sensitive  to  the  influence  of  air,  light,  heat,  etc., 
the  Pharmacopoeia  specifies  that  certain  precautions  should  be 
taken  in  regara  to  its  proper  preservation. 

7th.  The  Description. — This  is  intended  to  be  a  concise  state- 
ment of  the  characteristic  physical  properties  of  the  drug,  followed 
wherever  necessary,  and  particularly  so  in  the  case  of  chemicals, 
by  tests  of  identity  and  purity. 
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CHAPTER  I. 

WEIGHTB  AND  MHASURES" 

A  perfect  sj'stem  of  Metrolopy  slioulil  bear  a  simple  relation 
to  some  cotislaiil  aud  indestructible  object,  the  leuglh  or  size  of 
wbich  is  known  or  can  be  readily  determined  with  accuracy. 
Any  three  units  (of  which  no  one  is  derivable  from  the  other  two) 
may  be  selected  as  fundamental  units.  In  the  systems  in  present 
use  tlie  units  of  Lyengtli,  Mass,  and  Time  have  neen  set  aside  as 
fundamental  units,  and  the  various  systems  of  absolute  units 
differ  only  as  to  the  particular  unit  selected  for  measurement  of 
Length,  Nlass,  and  Time,  Mass  and  Weight  are  not  identical. 
Mass  is  constant;  it  is  the  quantity  of  matter.  Weight  is  the 
force  with  which  the  mass  is  drawn  toward  the  center  of  the 
earth.  The  weight  of  Mass  varies.  When  a  hody  (Mass)  is 
attaclied  to  a  spiral  balance  (Jollv's)  and  weighe<l  at  the  sea- 
level,  then  on  a  mountain-lop,  it  witl  be  found  to  have  decreased, 
and  at  the  equator  it  will  weigh  less  than  at  the  i>oles.  At  the 
eijuator  of  the  sun  a  i>ound  would  weigh  27.<>2  Il>s.,  owing  to  the 
difference  in  the  force  of  gravity.  When  we  say  a  body  wcigha 
10  pounds,  we  mean  that  the  body  is  drawn  toward  tue  earth 
with  ten  times  the  force  with  which  the  standard  pound  is  drawn 
toward  the  earth. 

The  Unit  of  Time  is  the  Second.  This  is  ^t^am  of  the  mean 
solar  day. 

The  Unit  of  Length,  recognized  as  the  standard  in  England 
and  North  America,  is  the  English  Yard  of  30  inches.  The  yard 
and  inch  were  formerly  baseil  upon  a  standard  yard-stick  in  the 
custody  of  the  British  Board  of  Trade.  Later  on,  it  was  found 
that  a  pendulum  swinging  seconds  of  time  in  vacuo  at  the  level 
of  the  mid-tide  in  the  latitude  of  I^rfindon,  measured  39.1-3929 
inches,  such  as  are  derived  from  the  standanl  yard.  Should  the 
latter  become  lost  or  destroyed,  therefore,  a  new  standard  yard 
identical  with  the  present  one  may  readily  be  constructed. 

TliK  Ukit  of  Lkxoth,  or  absotute  sUmdard,  is  the  Mctrr.  a 
ten-millionth  part  of  the  earth's  iiuadranl  (from  pole  to  e(juator). 
As  Uiis  unit  wfis  based  on  calculation,  a  practical  standunl  was 
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constructed  by  marking  the  above-mentioned  distance  on  a  bar 
made  of  an  alloy  of  Platinum  and  Iridium  (chosen  because  of  its 
great  hardness  and  durability)  preserved  in  the  P>ench  Archives. 
Copies  of  this  were  furnished  to  all  nations  who  bore  a  share  of 
the  expense,  among  others,  to  this  country.  The  meter  is  the 
compulsory  standard  of  measure  in  all  civilized  countries  except 
the  United  States  and  Great  Britain ;  it  is  the  recognized  standard 
for  all  scientific  observations. 

'I'he  Unit  of  Weight. — The  British  standard  Pound  is  a  cer- 
tain mass  of  platinum  in  the  London  Standards  Office.  If  one 
cubic  inch  of  distilled  water,  in  vacuo,  weighs  252.892  grains, 
then  the  standard  j)ound  contains  5760  of  these  grains. 

The  unit  of  weight  is  the  Kilog^ramme,  a  mass  of  platinum  kept 
in  the  French  Archives,  copies  of  which  were  also  furnished  to 
certain  other  countries,  among  them  the  U.  S.  A.  This  is  the 
weight  of  Y^^ji  part  of  a  cubic  meter,  or  the  weight  of  one  cubic 
decimeter  of  distilled  water  at  its  greatest  density  (4°  C). 

Weight  *  has  always  been  determined  from  Meamre.  From  the 
remotest  of  times,  we  find  various  physical  standards  of  weight 
and  measure.  The  ancient  Egyptians  employed  the  Cubit  and 
Foot,  for  which  the  human  body  furnished  the  basis.  The  Greek 
Talent  was  obtained  from  a  cubic  loot  of  water,  and  the  Mina, 
or  the  y^  part  of  this,  is  nearly  identical  with  the  modern 
Pound.  Two  distinct  p)ounds  have  always  been  in  use,  one  for 
monetary,  and  one  for  commercial  purposes. 

The  oldest  known  set  of  standard  weights  was  discovered  in 
the  ruins  of  Nineveh  by  Mr.  Layard.  The  earliest  standard  in 
England  was  the  old  Saxon  pound,  identical  with  the  old  Apoth- 
ecaries' pound  of  Grermany  (5500  Troy  grains).  The  Pound 
Sterling  was  determined  from  this  weight  in  silver. 

In  1206,  Henry  III  decreed  the  following  standards :  "  32  grains 
of  wheat  from  the  middle  of  the  ear,  well  dried,  should  w^eigh  a 
pennyweight,  of  which  20  should  go  to  the  ounce;"  twelve  such 
ounces  made  the  pound,  eight  pounds  one  gallon  of  wine. 

The  denomination  of  the  grain  originated  with  the  French. 
The  term  "  Troy,"  as  applied  to  this  system,  is  derived  from  the 
fact  that  it  was  brought  from  the  East  at  the  time  of  the  Crusades, 
and  first  adopted  at  Troves,  a  commercial  town  of  France.  The 
Troy  weights  were  readily  adopted  by  jewelers  and  apothecaries 
for  the  sake  of  convenience.  The  term  " Karat"  is  employed  by 
jewelers,  being  equivalent  to  four  Troy  grains ;  when  meant  to 
express  the  fineness  of  gold,  the  karat  means  the  twenty-fourth 
part ;  thus,  14-karat  gold  means  ^  of  gold  and  ^J  of  base  metal. 
Troy  weights  are  no  longer  employed  in  medicine.     Sometimes 

*  True  and  Apparent  Weight.  -The  true  weight  of  a  body  in  iu  weight  "  in  vacuo."  The  appar- 
ent Wright  in  itM  veifcbt  in  air  under  onlinary  eonditiuns  of  atroospheric  preMurc  and  temperature. 
Thin  apparmt  weiicht  of  a  iMHly  weiich«d  in  anj  roedium,  an  air  or  water,  in  lem  than  its  true  wei^iit. 
the  dtflerenee  being  the  weiteht  of  the  air  or  water  displaced  br  the  bodj  it»elf,  le?w  the  weight  of  the 
air  or  water  diiiplac<*«l  bjr  the  weiKhts  used.  In  pharmacy  and  ordinary  commercial  weighing  the 
apparent  weight  only  i»  considered. 
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the  words  "  Troy  ounce"  are  employed, meaning  the  apothecaries' 
ounce.    Both  are  the  same,  being,  however,  differently  subdivided. 


i 

Tfat  Pouud  W<l|ih(— Anclml  ud  Modern  Rl 
1.  KrehMiun'SlmndsRl  Anilnlupab  l\uBd  of  (juwn  EIIuIkIIi.  IL  AhttImi  nnnu  LloDSUitdBtd 
Wciihi.  a.  AmirXm  Sloue  Duck  SUorlud  Wdebl.  4.  Fona  of  Madirn  ImaI  Siandud 
Aintrdupola  Wolgbl.  0.  OAdU  SR^dirr  SHwdiud  Pound  of  Gill  Maliil.  a.  liiiucriiU  »-uud- 
>rd  oC  PlulouiD.  7.  PlUlnacn  Truy  Pound  at  the  RotiI  i^oclelr.  i.  PIuIoubi  Tnr  P«>nd  or 
(be  i^UuiUrd  nepunment.  9,  !i4>udivd  Trgj  Pouad  of  IIM.  10.  EivhrnUM  ^lUodlnl  Tro* 
PauDd  of  gunn  eiiubFiti. 

Trov  Wekirt. 

H  KTidDi. I  peDn.Tweigbt. 

30  pmny weights,    .        ...       .1  ounw 480  grnins. 

13  muKcgt, 1  pouuil, aTftO  gmiuB. 

BlOKS. 

Ondn, Or.  or  gr. 

OuMW. th.  or  OB.  Troy. 

Pound, lb. 

a  Ukeo  tna  arUcle  hf  ?.  U.  T*rlpr.  ITiMm  DrtftUl,  tan,  9.  ITS. 
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AP0THBCABIE8'  WEIGHT. 

20  fpuius, 1  Bcmple. 

3  scruples, 1  drachm, 60  grains. 

8  drachms, .1  oance,    ....  .    480  grains. 

12  ounces, 1  pound, 5760  grains. 

Signs. 
Grain, Or.  or  gr. 

X/IcUmui^   ••••••••••••  •••• 

Ounce, 

Pound, 


AVOIRDUPOIS  WEIGHT. 

This  system  first  appears  in  use  at  the  time  of  Edward  III 
(1327-1377),  who  decreed  that  "  we  will,  and  establish,  that  one 
weight,  one  measure,  and  one  yard  be  throughout  the  land,  and 
that  woolens  and  all  manner  of  avoirdupois  be  weighed."  The 
term  "avoirdupois"  is  derived  from  aver  or  avoirs  (Fr.),  meaning 
"  havings,"  the  old  appellation  for  portable  goods,  chattels,  etc., 
and  poids  (Fr.),  meaning  "weight, — '^aver  de  pois"  goods  of 
weight.  In  time,  the  term  lost  its  meaning,  and  later,  at  the  time 
of  Henry  VIII  (1532),  it  was  ordered  that  "  oeef,  pork,  mutton,  and 
veal  shall  be  sold  by  weight"  called  "  haverdupois ;"  hence,  in 
early  times,  the  term  was  applied  to  goods  themselves,  and  later 
on  to  the  system  of  weights  employed  for  these  kinds  of  goods. 

All  goods  bought  by  the  apothecary  are  weighed  by  the  avoir- 
dupois system.  For  instance,  a  |-ounce  vial  of  morphine  does  not 
contain  \  of  480  grains,  but  J  of  437.5  grains,  or  54.68  grains ;  or 
one  ounce  of  sulphate  of  quinine  is  437.5  grains,  and  not  480. 

Avoirdupois  Weight. 

16     ounces, 1  pound, 7000  grains. 

\(H)     }H>un<Is,         ...  1  hundredweight. 
20     hundredweights,    1  ton. 

Signs. 

Ounce, Oz.  or  oz. 

Pound tt). 

Hundredweight, cwt. 

Ton T. 

Wo  have  one  unit  common  to  all,  viz. :  "  the  grain."  The  Troy 
ounce  contains  42.5  grains  more  than  the  Avoirdupois  ounce. 
The  Troy  pound  contains  1240  grains  less  than  the  Avoirdupois 
pound. 

Avoiniupois,  .    .  4:^.5  groins  in  ounce,    ....  7000  grains  in  pound. 
Tn>y 4H(l.O  grains  in  ounce,    ....  5760  grains  in  pound. 

Difference,  42.5  grains.  1240  grains. 


WEIGHTS  AND  MEASURES. 
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The  term  "grain,"  is  derived  from  I^tin  "granum,"  and  was 
originally  based  on  the  weight  of  a  grain  of  wheat  •  as  already 
slated.  \\a  value  is  now  derived  from  the  weight  of  a  cubic  inch 
of  distilled  water,  weighed  in  vacuo  against  brass  weights,  at 
^i"  F.,  under  a  barometric  pressure  of  30  inches:  this,  according 
to  the  latest  calculation,  is  said  to  be  *252.S<:>2  grains. 

In  1834,  the  English  standards  of  weight  and  measure,  con- 
sisting of  a  yard  ana  a  pound  Troy  of  brass,  were  destroyed  at  the 
burning  of  the  Houses  of  Parliament.  Prior  to  this,  great  con- 
fusion existed,  three  ditferent  gallons  being  in  use:  The  Wine 
gallon  of  231,  Corn  gallon  of  2fi8,  and  Ale  gallon  of  282  cubit- 
inches.  After  this,  a  revision  and  restoration  was  resolved  upon, 
since  the  duplicates  of  the  standards  of  brass  had  suffered  oxida- 
tion. A  cubic  inch  of  distilled  water  weighed  in  air,  against 
brass  weights  (of  density  of  8.3}  at  the  temperature  of  62"  F.. 
and  the  barometer  at  30  inches  ("GO  Mm.),  was  determined  to  be 
equal  to  252.458'  grains,  of  which  the  standard  Troy  pound  con- 
tains 5760.  As  to  the  unit  of  length,  they  adopted  the  length  of 
a  pendulum,  swinging  seconds  of  mean  time,  in  a  vacuum,  at  the 
level  of  raid-tide  m  the  latitude  of  London  (or  39,13929  inches). 
From  this  is  now  derived  the  new  British  standard  yard,  whicli 
is  the  length  at  62°  F.,  between  two  marks,  on  the  gold  plugs  of 
a  bronze  bar  in  the  Standards  Ofiice,  Loudon,  being  36  of  the 
before-mentioned  inches. 

The  Imperial  gallon  contains  277.24  cubic  inches;  the  Wine 
gallon  being  231  cubic  inches.  In  1826  this  set  of  weights  and 
measures  was  finally  adopted  as  a  rival  to  the  Metric  syslem, 
which  was  then  being  introduced  from  France.  This  sj'stem  is 
now  employed  in  medicine  and  pharmacy  in  Great  Britam.  The 
Imperial  standard  pouud  is  declared  to  be  the  true  weight  of  an 
avoirdupois  pound  in  a  vacuum.  The  Imperial  standard  of 
platinum  balances  the  brass  weights  in  a  vacuum.  The  volume 
of  70,000  grains,  or  10  avoirdupois  pounds,  of  pure  water  at  62° 
F.,  and  barometer  at  3U  inches,  is  the  Imperial  gallon.  The  Im- 
perial pint  is  divided  into  20  fluidounces,  and  weighs  at  62°  F. 
20  avoirdupois  ounces.  The  gallon,  quart,  and  pint  are  nearly 
20  per  cent,  lai^r  than  the  corresponding  volumes  in  wine 
measure.  The  fluidounce  is  about  four  per  cent,  smaller  than  the 
United  States  fluidounce. 

The  weights  and  meai^ures  employed  in  the  United  States  are 
assumed  to  be  copies  of  the  units  of  length,  and  of  the  old  wine 
and  Winchest*'r  measures,  formerly  employed  in  England,  which 
were  discarded  years  ago. 

In  1827  the  United  States  procured  a  copy  of  the  British  brass 
Troy  pound  for  the  use  of  the  Mint    This  was  declared  by  law  in 
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1873  to  be  the  "  standard  Troy  pound  of  the  Mint  of  the  United 
States,  to  which  the  coinage  thereof  shall  be  regulated."  This  is 
the  only  actual  standard  we  have,  a  copy  of  a  standard  long 
discarded.  Our  wine  gallon  of  231  cubic  inches  was  many 
years  ago  abolished  by  England.  So  our  present  system  of 
weights  and  measures  rests  upon  discardea  standards.  The 
Metric  System  was  made  lawful,  though  not  compulsory,  by 
Act  of  Congress  in  1866. 


United  States  Liquid  Measure. 

(The  unit  of  capacity  for  liquids  is  the  wine  gallon  of  231  cubic  inches.) 

Signs. 

4  gills, 1  pint.  Gill, gi. 

2  pints,         ...  1  quart.  Pint pt. 

4  quarts,  ....  1  gallon.  Quart, qt. 

Gallon, ^d. 


United  States  Apothecaries*  or  Wine  Measure. 

60  minims,     .    .  1  il.  drachm. 

8  fl.  drachms,  .  1  fl.  ounce,    .  480  minims. 
16  t1.  ounces,      .  1  pint,    .    .    .  128  fl.  drachms,  .  7680  minims. 

8  pints,     ...  1  gallon,    .   .  128  fl.  ounces,     .  J 024  fl.  drachms,  .  61,440  minims. 


SlONS. 

Minim, TT\,. 

Fluidrachra,      f  j 

Fluidonnce, f  ■ 

Pint 

Gallon, Cong.  orC. 


1  minim, 
60  minims, 
4H0 
7,6H0 
61,440 


4( 


tt 


Distilled  Water  at  15.5®  C.  (60**  F.). 

0.95  grains  weight. 
56.96      " 
455.69      ** 
.    7,291.11      ** 

.  oo,«S«o.oC) 


.  1  fluidrachm, 
.  1  fluidonnce, 
.  1  fluid  pint,  . 
.  1  fluid  gallon. 


(t 


ii 


60  minims,     . 

8  fl.  drachms, 
20  fl.  ounces, 

8  pints,     .    . 


Imperial  Measure,  B.  P. 

(1  Imperial  (rallon, 277.274  cubic  inches.) 

.  1  fl.  drachm. 

.  1  fl.  ounce,    .  480  minims. 

.  1  pint,    .   .    .  160  fl.  drachms,  .  9600  minims. 

.  1  gallon,    .   .  160  fl.  ounces,     .  1280  fl.  drachms,  .  76,800  minims. 


Equivalents  of  Imperial  Measure  in  United  States  Fluid  Measure. 

<The  Imperial  (;mlkMi  being  the  weight  of  10  aroirdupois  pounds  of  distilled  water  at  (XP  F.  (15.5°  C.). 


Imp^rM  Mmntre, 

1  minim,   .    . 

1  fluidrachm, 

1  fluidounce, 

1  fluid  pint, 

1  gallon,    .   . 


VniUd  SUUf^  Wine  Measure. 

0.96  minims. 

.    .         57.60 

.   .       460.86 

9,217.34 

.    .  73,738.75 


7.68    fluidrachms. 
19.202  fluidounces. 
9.601  pints. 


WEIGHTS  ASD  HEASUSES. 
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We  have  thus  four  different  ounces:  the  Troy  of  4S0  gruiiis, 
the  Avoirdupois  of  437.5  grains,  the  Fliiidounce  of  4.>'>.(Jf*  gniins," 
the  Imperial  li.  P.  fluidounce  of  4G0.S(i  (U.S.)  minims. 

The  Minim  is  a  very  convenient  unit  of  Huid  measure;  it  is 
nearly  equal  to  tlie  average  "  drop  "  of  distilled  water.  A  rainim 
(if  distilled  water  at  normal  temperature  weighs  0.95  grains.  The 
drop  varies  in  size.  The  measurement  of  liquids  by  drops  does 
not  give  uniform  or  accurate  results.  A  drop  is  the  resultant  of 
three  forces, — gravity,  cohesion,  and  adhesion, — and  as  these  varj% 
so  do  drops  vary  in  size ;  heavy  mobile  liquids  forni  small  drops, 
viscid  liquids  form  large  drops.  The  quantity  of  liquid  in  the 
vessel,  the  rapidity  of  dropping,  the  size  and  shape  of  the  lip  of 
the  vessel  (influencing  the  adhesive  force),  and  the  temperature  of 
the  liquid,  are  all  conditions  which  influence  the  size  of  drops. 


Aqneons  mlntlooa  ftverage  .    . 
Fixed  oils  '■        .    . 

Volatile  oils  -        .    . 

Alvobol  nnil  nlroholic  hqaidx 
Elliereal  lii]uMs  (vhlnraronu)  . 


athr  flDidmchm. 


Foreign  pharmacists,  who  are  accustomed  to  weigh    fluids, 
measure  the  fluid  in  drops  for  quantities  weighing  less  than  two 


grammes.  Some  pharmacopieias  state  that,  on  an  average,  from 
20  to  2o  drops  of  distilled  water  are  equivalent  to  one  gramme 
(one  cubic  centimeter).  Among  these,  some  give  tables  of  the 
number  of  drops  equivalent  to  the  gramme  of  each  of  the 
official  liquids.  Thus  water,  aqueous  solutions,  fixed  oils,  heavy 
volatile  oils,  tinctures,  fluid  extracts,  etc.,  may  be  reckoned  as 
20  drops  to  the  gramme,  light  volatile  oils,  ethereal  liquids 
(Spiritus  .Etheris  Comjiosilus,  Spirltus  .T'^theris,  etc.),  as  25  droi>8, 
and  ether  as  50  drops  to  the  gramme.  When  drops  are  to  De 
measured,  the  bottle  should  not  be  over  three- fourths  filled  ;  then 
by  means  of  the  stopper,  moisten  the  neck  and  lip,  and  allow 


Si 


:,   4U.«9»4.   vul  *. 


<i  gnlni.    CoDMili  OldbcTg'f  ■'  UiddsI  of 
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tlitj  linuitl  to  flow  slowly  past  the  stopper  lield  at  an  nugle  to 
tlio  lip  (Fig.  2).  Tliia  insures  more  regularity  in  the  size  of  the 
drops,  and  prevents  the  liquid  from  forming  a  stream. 

There  area  great  variety  of  arrangements  for  producing  drops; 
none  however,  are  capable  of  producing  drops  of  the  same  size 
from  different  liquids. 


Fig.  3. 


It  is  customary  for  many  pharmacists  to  note  on  tlie  label  of 
the  dispensing  bottle  the  number  of  drops  to  the  gramme  in  each 
6()ecial  case. 

APPHOSIMATE  MEASURES. 
The  following  is  the  approximate  capacity  of  the  various 
household  measures: — 

A  tumblerful, '|*'U- 

Ateacnprtil, fji". 

A  wintKlsMnil fjij, 

A  tobloipaonftil, , T.^iv- 

A  ilemcrtainmnriil fjij. 

A  I«ivipouiirul, f3i. 


WEIGHTS  AND  MEASURES. 
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DROPS  IN  A  FLUIDRACHM. 

A  TABLR  8HOWI1CO   THS  NUMBKB  OP    DBOPS  IN  ▲   rLUIDRACHM,  ALSO  THK  WBIOHT  OP  ONK  PLUI« 
DBACHM  121  OBAUfS  AND  QBAMMBS  POB  EACH  OP  THK  PBKPABATIONS  NAMED. 

Prom  alistbfS.  L,  T\Uboi,  Primted  in  "Era  Dote  Book,"  and  wrteltd  to  agree  icUh  tht  U.  8,  P.,  1890. 


Namk. 


Acetuni  (>pii, 

Scillae, 

Acidtiin  Aceticum, 

Aceticum  Dilutum, 

Carbolicum, 

HTdroohloricum, 

TMlutum 

Hydrocyanicum  Dilutum, .  . 

Lactieuiu, 

Nitricum, 

Dilutum, 

Nitrohydrochloricum,  .... 

Phonptioricum  Dilutum, .  .  . 

Sulptiuriciiiii, 

Aroiuaticum, 

Dilutum, 

SuIphurcMum, 

.flEther 

Alcuhol, 

IHIutum, 

Aqua, 

Ammonise  Fortior, 

Destillata 

Balfiamum  Peruvianum, .... 

Bromura, 

Chloroformum, 

Copailw 

Creovotum,       

Extractum  Belladonnae  Kadicifl 
Fluiduin, 

Cimi«Mfu(^  Fluidum,   .   .   .   . 

Cinctioiiae  Fluidum,  .  . 

Colchici  Radicis  Fluidum, .  . 
8eminis  Fluidum, 

Diffitalis  Fluidum, 

(veWiuii  Fluidum, 

Hyowyami  Fluidum,    .  .  .  . 

Ipecacuanha;  Muidum,    .   .   . 

Pareine  Fluidum, 

Rhei  duidum, 

Samparillse    Fluidum   Com- 
posltum, 

Senege  Fluidum, 

SerpentariK  Fluidum, .  .  .  . 

Vrtt  Trsl  (luiduro,      .   .  .  . 

ValeriaDK  Fluidum 

Veratrl  Viridis  Muidom,   .  . 

ZiugilteriM  Fluidum,     .      .  . 

Glyceriuuro 

Liquor  Acidi  AnencMi,    .  .  .   . 

Ammonii  .-Vcetatin 

Aiveiii  et  Hydrargyrl  lodidi, 

Ferri  CitratU, 

Nitratifl,        

S<i)Miulphatis, 

TvrMulphatin, 


a  a 

o  < 


90 

68 
106  , 

68 
111  1 

70 

60  I 

60 

111  ' 
102 

60 

76  I 

59 
128 
146 

60 

59 
178 
146 
137 

60 

66 

60 
101 
250 
250 

no 

122 


I    WKIOHT 
OP  PLUI- 
'  DBACHM. 


61 

57 

58 

55 

59 

65 

56 

54 

66 

77 

58 

66 

57 
101 

53 

58.5 

56 

89 

44 

49 

55 

50 

53.5 

60 
165 

80 

51 

56.5 


156  57 

147  48 
138  I  58 
160  37 
158  I  55 
134  62 

149  49 
160  59 
120  60 
140  51 
158  61 

134  60 

137  62 

148  I  47 
137  60 

150  49 
ISO  50 
142  48 

67  68 

57  55 
75  56 

58  55 
71  72 
99  59 
7:{  83 
83  72 


^^    ate 


3.95 
3.69 
3.75 
3.56 
8.82 
4.21 
3.62 
3.49 
4.25 
4.98 
3.62 
4.27 
3.69 
6.M 
3.43 
8.79 
8.56 
2.52 
2.85 
8.17 
8.56 
8J24 
3.46 
.^88 
10.69 
5.18 
3.30 
3.66 

3.69 
3.11 
3.75 
8.69 
ZJK 
4.01 
3.14 
3.82 
3.88 
3.72 
3.95 

3.88 
4.01 
8.07 
3.88 
8.17 
3.24 
3.11 
4.40 
8iS6 
3.62 
8JS6 
4.66 
3.82 
5-17 
466 


Namk. 


:  Liquor  Hydrargjrl  Kitratia,     . 

lodi  Comp09itU8, 

■    Polafaw, 

'    Potasftii  Anenitis, 

i;«odK  Chloratie, 

Zinci  Chloridi. 

Oleoresina  Aspiail, 

I    Capsicl, 

I    Cubebc. 

, Oleum  iEtheream, 

Amygdala  Amane, 

Expressum, 

Anisi,     

Bergamottc 

Carl. 

I    Caryopliylli, 

Cinoamomi, 

Copaibs 

Cu  Dehc. 

Foeniculi^ 

GaultheriM, 

.    Junip«ri, 

LaTandulae  Flonim, 

Limonia, 

Meothae  Plperitc, 

Ricini 

ROflK 

Ronmarioi, 

Sassafras, 

Terebinthiuc, 

Tiglii 

Splrftus  JEtheris  Compoaitus,  . 

ftheria  Nitrosi 

I    Ammoniae  Aromaticus,   .  .  . 

Cbloroformi, 

Menthae  Plperite, 

'Syrupus, 

Ferri  iodidi 

Tinctura  Aooniti, 

BelladoDose  Foliorum,     .  . 

Cantharidis, 

Cinchonc  Composlta,  .  .   .  . 

Digitalis,  

I    Ferri  Chloridi 

,    lodi 

.    Nucia  Vomics, 

Opii 

Campborata, 

Deodorati, 

, '    Valerian* 

Veratri  Viridis, 

Zingiberis, 

Vinum  Colchici  Radicis, .  .  .  . 

Colchici  Seminis 

Opil, 


JLX 

WKIOHT 

SJi 

OP  Fi.n- 

^•s 

DKACHM. 

1  >s. 

— 

-- 

.  -« 

^ 

\ti 

c-i 

s  3 

c  < 

mm 

tmm    a 

.  MM 

'J 

'  fia 

123 

131 

7.97 

63 

59 

3.82 

62 

58 

3.75 

57 

M 

1  3.56 

1  63 

62 

4.U1 

H9 

88 

5.70 

130 

52 

3.:{6 

120 

51 

3.30 

123 

52 

,  3.:i6 

125 

50 

3.24 

115 

55 

3.56 

108 

48.5 

3.14 

119 

54 

3.49 

130 

46 

2.98 

i:a 

50 

3.24 

130 

57 

3.69 

126 

53.5 

3.46 

123 

49  J} 

3.20 

125 

51 

3.30 

125 

53 

3.43 

125 

62 

4.01 

148 

49 

3.17 

i;i8 

52 

3.36 

129 

47 

8.04 

129 

50 

8.24 

77 

51.9 

8.33 

\va 

47 

3.04 

143 

50 

3.24 

133 

58 

3.75 

136 

45.5 

2.94 

104 

90 

3.24 

148 

45 

2.91 

146 

47 

1  3.04 

142 

48 

'8.11 

150 

48 

'  3.11 

142 

47 

3.04 

65 

72 

466 

65 

77 

4.98 

146 

46 

2.98 

137 

93 

3.4:t 

131 

91 

3.:o 

140 

49 

3.17 

128 

93 

,  3.43 

150 

93 

3.43 

148 

47 

3.04 

140 

44 

2.85 

i  130 

93 

3.43 

130 

92 

3.:tf> 

110 

54 

3.49 

,  130 

92 

3.:i6 

145 

46 

2.98 

144 

46 

2.98 

107 

95 

.H.56 

111 

54 

3.49 

100 

55 

3.56 

METRIC  SYSTEM,  OR  DECDIAL  SYSTEM. 

This  originated  in  France  in  1790,  with  the  selection  of  a  defi- 
nite value,  the  one  ten-millionth  part  of  the  earth's  quadrant, 
the  calculated  distance  from  the  earth's  eiiuator  to  the  pole ;  this 
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value  can  bo  calculaU-d  at  any  time  it  may  be  necessary.  Any 
iniinaterial  object  may  be  taken  as  a  standard  for  a  Bystein,  pro- 
vided it  represents  a  fixed  and  absolute  value,  which  can  always 
be  calculated  and  reproduced,  should  the  standard  be  lost.  This 
is  fulfilled  by  the  Metric  System.  Its  name  originated  from  the 
Greek  word  nirfmy,  meaning  "measure."  The  original  standard 
Meter,  represented  by  the  distance  between  certain  marks  on  a 
bur  of  platinum,  is  preserved  in  the  French  Archives  in  Paris, 
duplicates  of  which  have  been  furnished  to  a  number  of  other 
countries.  It  is  universally  employed  in  scientific  work,  and  is  the 
legal  standard  in  most  European  countries,  except  Great  Britain, 
receiving  official  sanction  in  the  English-speaking  countries. 
Although  Washington  called  the  attention  of  Congress  to  the 
advantages  of  this  system  in  1795,  and  Madison  in  1816,  again 
later  in  1821,  it  did  not  receive  ofKcial  recognition  until  the  year 
1866,  when,  by  act  of  Congress,  it  was  declared  "  lawful  in  tlie 
United  States  to  eni[»loy  the  weights  and  measures  of  the  metric 
system."  It  was  officially  introduced  into  the  Marine  Hospital 
service,  and  later  endorsed  by  various  scientific  societies.  The 
U.  S.  Pharmaeopceia  of  1890  has  adopted  the  system  entirely. 

For  the  student,  in  learning  this  system,  it  is  preferable  to 
refrain  from  comparing  each  term,  mentally,  with  the  correspond- 
ing term  in  the  system  familiar  to  him.  Such  comparisons  or 
conversions  have,  of  course,  frequently  to  be  made,  but  while 
fixing  the  system  into  the  memory,  it  is  best  U>  treat  it  independ- 
ently of  any  other  system. 

Tlie  Metric  ^i/alfm  Js  based  on  the  metkr.  which  is  the  standard 
unit  of  linear  measurement. 

The  Standard  Metric  Ukit  of  Weight  is  the  weight  of 
one  cubic  decimeter  of  pure  water  at  4°  C,  represented  by  a  piece 
of  metal  preserved  at  Paris,  called  the  KiUifframme. 

The  Standard  Unit  of  Volume  is  the  Liier,  which  is  the 
volume  of  one  cubic  decimeter  of  pure  wat«r  at  4°  C.  (weighing 
one  Kiliup-avime). 

Of  these  standards,  there  are  a  few  derivatives  commonly 
employed,  namely,  the  cubic  centimeter,  which  is  a  volume- 
capacity  represented  by  a  cube,  each  face  of  which  is  1-100  of  a 
meter,  lOOt)  of  these  constituting  a  LtW. 

The  (Jriimmr  is  the  weight  of  one  cubic  centimeter  of  pure 
water  at  its  greatest  density.  1000  grammes  constitute  the  kilo- 
gramme. 

This  system  is  called  decimal,  since  the  various  units  and  parts 
thereof,  are  derived  from  the  standard  unit  by  a  system  of  deci- 
mals {decern — 10). 

On  the  same  principle  we  divide  our  dollar  into  fractions, 
reprL'Hente<l  by  tenths,  hundredths,  or  thousandths,  or  into 
multiple!)  thereof,  by  tens,  hundreds,  and  thousands.  For  the  sake 
of  simplicity,  a  system  of  pn-fixes  is  employed  derived  from  Greek 
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numerals  to  express  the  upward  scale,  or  multiple  fractions,  and 
from  Latin  numerals  to  express  the  downward  scale,  or  decimal 
fractions. 

increases  |^^^^  .  .  .  1000  "       decreases  |J^^.^     ^.^^j^  u 

In  the  following  table  we  find  a  general  view  of  the  system 
with  its  application  of  decimals : — 

1000.       Kilometer,  Km.      1000.       Kiloliter,       Kl.     1000.      Kilogramme,  Kg. 
JOO.       Hectiometer.Hm.        IQQ. H<»rf»tnliter      HL        100.       Hectogramme,  Hg. 


ERRATA. 


Page  17.— The  25th,  26th,  and  27th  lines  from  the  top  should 
read, 

10  milligrammes  =      1  centigramme  =    0.01  gramme. 
100  **  =10  **  1       decigramme  =  0.1  gramme. 

1000  *'  =100  **  10  **  1.0 

Page  19.  —  The  7th  line  should   read  decigramme  instead  of 
deciTneter. 

Page  19.  —  The  8th   line  should   read  centigTamms  instead  of 
centimeter. 


of  a  millimeter  (micromillimeter — mkm ;  also  called  micron,  the 
symbol  of  which  is  m)  is  often  employed. 

One  side  of  the  cube  (Fig.  6)  is  supposed  to  measure  one-tenth 
of  a  meter  or  one  decimeter,  and  if  each  side  be  the  same,  the  ca- 
pacity of  the  cube  represents  one  liter  (1000  Cc.);  the  lower  edge 
IS  divided  into  ten  parts,  each  representing  in  length  the  one- 
hundredth  part  of  a  meter,  or  one  centimeter ;  the  capacity  of  a 
cube  constructed  on  this,  represents  one  cubic  centimeter,  which 
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numerals  to  express  the  upwanl  scale,  or  miilliplo  iV?ur.*»n> 
fcm  Latin  amnerals  to  express  tin?  iluwii^urd  .NvaU*.  v»»  »KViMiiti 


Q^     (Deca.  .   . 
I  Kilo,  .   . 


.  10     timed. 

lUO 
.  1000     " 


f    .  1  >••■" 


1    Uhi 


In  the  folIovi"ing  table  we  riri'l  a  ^^••ii'T,iI  vh-w  <»!   i*"'  -^  ■''■'• 
with  ia  applioatioa  of  iJecirnal.-- : — 


l'-^"'-  Kilometer.   Km. 

1'".  Hn  Quarter.  Hm. 

!"■  rvkametrr.  Iiiu. 

*•  Meter,         M. 

'■'■1  I»eiiniet«T.    ilm. 

^"•1  Centioifier.  cm. 

0.wlMinimttcr.mm. 


h*n\ 

K;l«iiir#T 

Ki 

)f>fj«f 

l«Ji>. 

Hf.t'U,i.*.f.r 

It. 

imt 

h). 

r>f:k.i:.:i*: 

Ij! 

Ci 

1. 

Lir.*r 

I. 

1 

0  I 

fl«V.j.^T 

i; 

'.  J 

1)  ul 

<.»'nii..!»rr 

,1 

1 

'1  'I 

0  iHil  .\f....iiti': 


.ui 


1,  t  lti|ii<iiit iii«-.  K  «> 

I  |i.i  |ii|ii  •ilillio  ■    II- 

I ii.l-  .III  I  •«  iiiii*<  ■  V> 

#*  r  .iiniii'-.  '  ' '" 

I  t«  «  1^1  ■••iiiii'-  'K' 

<l  Ol      '  < t  I    nil  tli'-  *  I' 

)  J|f||     Wl  illiiti till  iii|\ 


M 

m 

Cm 

Mai 

L 

m              ■ 

(.*: 

. 

•'Pa..          .     . 

• 

•:ir.. 

lli. 

I  c  ..j-im!ii«-     - 

1 

^'  *■— .^.TTIIIUUWJ    - 

■ 

I'tf 

II 

hjl*} 

■|*' 

f.«'.- 


Ml!        «-»•    - 


■  If l#    •  •    ■ 


•  # 


in       --•      -   . 


T         —■ 


H^^-      --, 


ir_.,lfr^.    ill  I 


"  .♦. 


'.-     rifc- 


s»rr    f 
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when  filled  with  pure  water  at  4°  C.  weighs  one  gramme;  the 
'a  subaivide  '  ' 


;!Ec:v 


vided  iuto  centimeters  {rhi)  ftod  luillimeter^, 


For  the   purpose  of  approximately  converting  terms  of  the 
Metric  into  our  own  United  States  system,  and  rice  versa,  it  is 


m 


IGhI  , 


/■ 


Uotrtii  Dl^(r■II■— f  ompirliiiia  at  UtMura  a(  Leogtb,  CKptvIl;,  V 


not  necessary,  for  practical  purposes,  to  apply  a  scries  of  rules, 
but  merely  to  remember  the  comparative  value  of  the  chief 
standnrds.     For  instance : — 


1  m*t>^(ror  tiiMminaorivngtIi) 3R,3T  incbm. 

I  |^inni»  (for  niowurni  tif  weight) 15.-I3'J  UT^ina. 

1  cnbii-«Dtlmrl«r  (rormcAsiiresorciijnrity),  10  minima  (3()0:.  =  1 1'.S,  flajdoiince). 
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From  these  we  can  readily  calculate  the  different  values : — 

1  meter, .39.37  inches. 

1  decimeter, 3.93      ** 

1  centimeter, 0.39      **       or  about  }  of  an  inch. 

1  millimeter, 0.039    "        **       '*     i^  **    **      " 


1  gramme, 15.432    grains. 

1  decimeter, 1.5432 

1  centimeter, 0.15432     '*     or  about  1  of  a  grain. 

1  milligramme, 0.015432   *'       "      **     /,  **  "     ** 

1  kilogramme, 15432.    "      "      "    2.2  av.  lbs. 

1  cubic  centimeter, 16  minims,  or  about  \  U.  S.  fluidrachm. 

4  Cc., 1  fluidrachm. 

16  Cc., 4 

32  Cc, 1  fluidounce. 

500  Cc, 16.9  fluidounces. 

1000  Cc, 33.8 


44 


The  above  figures  are  approximately  correct  and  answer  for  all 
practical  purposes. 

For  table  of  equivalents  of  the  various  systems  refer  to  the 
Appendix. 

P  or  reading  and  writing  the  various  quantities  of  the  Metric 
system,  the  following  examples  may  be  given : — 

25  grammes  are  written, 25.0      (25X1.0,.   .   .        .25.0 

25  decigrammes  are  written,  .    .    .    2.5      (25  X  0.1, 2.5 

25  centigrammes  "         **        ...    0.25    (26X0.01 0.25 

25  miUigrammes  "        "        ...    0.025(25X0.001,.   .   .   .    0.025] 

or 


IfXM)  grammes  are  written,     .   . 

.  1000.0 

or  1  Kilo,  .    .    . 

.   .    IKg. 

500        ""        " 

.    500.0 

"  i  Kg. 

250        **          "         ** 

.    250.0 

"  i  Kg. 

100  deci^mmes  are  written,  . 

10.0 

(100X0.1,     .   . 

.    .  10.   ) 

1<H»  centigrammes  **        ** 

1.0 

(lOOXO.OI,  .    . 

.    .    1.0) 

100  milligrammes'*        '' 

0.1 

(100X0.001,    . 

.    .    0.1) 

1000  cubic  centimeters  are  written, 1000  Cc,      or  1  Liter. 

500     "  **  "         "  500  Cc,       **  h      " 

250      **  '*  "         "  250  Cc,       "i 


Cl 
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EQUIVALENTS  OF  METRIC  WEIGHTS  AND  MEASURES.* 


Avoirdupois  Weight  in  Graxxks. 


Troy  Weight  im  Gramicbs. 


1-16  oz. 
oz. 


1 


oz. 
uz. 
oz. 

OZA. 

(•Z.H. 

OZfl. 

oz«. 

OZ". 
<»Z". 
<IZH. 
O/H. 

«»/_<*. 

OZ«*, 
(»Z!<. 
f»Z.««. 

1  (MMiml 

2  JhxiikIm 
i(  |M>unt].H 
4  jioiindH 
•'>  immiihIm 
fi  JmmiikIn 
7  JmiuikIh 
H  |Miun<Ii( 
'.)  iMiunils 

10  jKHiiidji 


2 
:) 
4 

."» 
(• 
< 

10 
11 
Vl 
l:t 
14 
1.". 


1.772 

7.(W8 
14  175 
28.350 
.'Sr>.699 
M5.(»49 

li:).:)98 

141.748 
170.098 
198.447 
220.796 
2.V..146 
28:i.496 
:U1.846 
:V40.195 
»(»7.iM4 
3i<6  894 
425.243 
45:)..'»92 
907.18 
1360.78 
1814.37 
2267.96 
2721.55 
3175.14 
3628.74 
4082  33 
5435.92 


grammes, 
grammes, 
grammes, 
grammes, 
grammeit. 
grammes, 
gramiues. 
graiimiQS. 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammex. 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes. 
granimoH. 
grammes. 


U.  s.  Fli'id  Measure  in  Cubic  ('k.vtimktkrs. 


1  initiim 

2  minims 

3  iiiiiiim.H 

4  Illinium 

5  iiiiiiims 
10  minims 
20  niiiiimM 
;tO  miiiim*« 

1  fluiilnu'hin 

2  Huidniriims 

3  (luiilrachms 

4  lliiHlr.irliiiiH 

5  Mui'lmclim'* 
ti  HuidrurliiiiM 
7  Miiitimrhiii!* 

1  (luidoiiiu'e 

2  Hiii«l(>unn*« 

3  fliiidiiuiict'M 

4  tluidouiU'OM 

5  Huitloiinccs 

(>  lIllllltHIIUtM 

7  t1ui<Iounce<« 
K  (ill i<ii>u lux's 
1  |iin( 
I  <|iiart 
1  Kull<m 


.06  cubic  centimeter. 
.12  cu)>ic  centimeter. 
.18  cubic  centimeter. 
.25  cubic  (*entimeter. 
.31  cubic  centimeter. 
.62  cubic  centimeter. 
1.2:)  cul»ic  centiiiifters. 
1.H5  cubic  c(>ntim<>teni. 
3.70  culiic  centimeters. 
7.39  cul»ic  centiiiieCerH. 
11.09  cubic  centimeters. 
14.79  cubic  centimeters. 
IH.48  cubic  centimetrns. 
22. IH  cubic  centimeters. 
25.S7  cubic  rtMitiiuetcrs. 
2'.».57  cubi«r  centiini'ters. 
59.14  cubic  centimeters. 
8^.72  cui»ic  centiinciers. 
11H.29  cubic  c<-ntini(>(ers. 
147  W  rubic  wiitinifters. 
177.44  I'uiiif  cfntiiiK'tcrM. 
2<»7.01  cubic  c«Mit  inn  "tent. 
2:tt».5!»  cul»ic  wntiinctcrs. 
473.17  culiic  iM'ntiiiiHcrs, 
l»46.3.'»  cubic  ceiitinu'tcrs. 
378.V>1  cubic  j;en  timet  en. 


Mkikk-  in  Vnitkh  .'^tatk.s  Fi.rii)  .Mkasurk. 


1  cubic  (Millimeter 

2  cubic  oMitinietcrs 
:;  ruliic  (viltiniftt'rs 
1  cubi»'  cciitimdcrs 
.'•  lubic  centiniclcrN 

lo  <-iibic  (viitinu'tcr^ 

2'»  ruble  ccininictfn» 

M\  cubic  (viitiiiic(cr'4 

r»o  ciii»ic  ci'iitiiiii-tcrs 

liHi  cubic  < -f'ti I i meters 

.•Wni  cultic  ifntinii'ters 

loiio  cubic  centimeters 


16.2:(  luininis. 
32.44;  minima. 
4M.»;9  niinini'*. 

l.OM  Hui<lruchnii. 

I.:i5  fluiilraclims. 

2.71  fluidracbiiiN. 

6.76  fluidnu'hniH. 

1.01  ftui<lnunc4'. 

l.»>'.t  tlllifliHiIices. 
'.\.M<  tlui<l«HlllCCO. 

ir..!M»  tliii<lounci-«. 
.'t8.si  fluliluunc*'". 


1-100  grain 
1-^   grain 

grain 

grain 

grain 

grain 

grains 

gn^iiis 

grains 

grains 

grains 

grains 

grains 
(1  troy  drachm) 


2 

4 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

14 

16 

24 

48 

100 


drachms 

drachms 

ounce 

ounces 

ounces 

ounces 

ounces 

OUIUHW 

ounces 
ounces 
ounces 
ounces 
ounces 
ounces 
ounces 
ounces 
ounces 
ounces 
minces 


0.00065 

0.00101 

0.00810 

0.01620 

0.08240 

0.0648 

0.0972 

0.1296 

o;)2:)9 

0.6479 
1.2960 
1.9440 

3.8880 
7.7760 
15.5520 
31.1035 
62.201 
93.31 

124.41 

155.51 

186.62 

217.72 

24S.82 

280.00 

31l.0:{ 

342.14 

37:{.24 

435.44 

497.65 

746.48 
1492.95 
3110.40 


gramiii€L 

gramme. 

gramme. 

gramme. 

grammei 

gramme. 

gramme. 

gramme. 

gramme. 

gramme. 

grammes. 

grammes. 

grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes, 
grammes. 
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6.:U)  millimeters. 
12.70  millimeters. 
19.05  millimeters. 

2.54  cent  iinctera. 

5.10  centimeters. 

7.62  centimeters. 
10.20  centimeters. 
12.70  centimeters. 
15.24  centimeters. 
17.78  c<*n I  i meters. 
20.32  centlineters. 
22.86  centimeters. 
25.40  centimeters. 
27.i>4  centimeters. 
30.48  ctMitinieters. 


Jiinch 

V 

Uiich 

4^ inch 

1 

inch 

2 

inches 

3 

inches 

4 

inches 

5 

inches 

6 

inches 

7 

inches 

S 

inches 

9 

inches 

10 

inches 

11 

inch«rs 

12 

inches 

Metric  Wkhjiits  in  Grains. 


.ftV) 

.250 

.500 

1 
o 

Mi 

3 
4 

5 

10 

25 

50 

100 

5<i0 

1000 


gramint; 

graiume 

gninune 

gramme 

gniintue 

gruniiiies 

t^miiimos 

grammes 

Kmiiiincs 

gmmiiies 

granuiies 

(grammes 

Kmmm<« 

gram  UK'S 

gnimmes 


.772 

l..">43 

3.8.'?S 

7.7H*. 

1.''..432 

4<;.2i>7 

61.72i» 

77.ir,2 

154.3>:{ 

771.«;i7 
1^4:;.2:r> 

77H'..174 
154:!2.:{50 


grain. 

gniins. 

grains. 

grains. 

grains. 

(grains. 

gniins. 

grains. 

gniiiis. 

grains. 

grains. 

grniiis. 

^niiiiH. 

grains. 

^'rains. 
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WKIGHT8. 


Weights  are  small  pieces  of  metal  {or  glass,  etc.)  so  adjusteil  ns 
to  correspond  with  the  legal  standards.  Commercial  weights  are 
of  iron,  brass,  or  bronze.  Analytical  weights  are  made  of  brass, 
and  should  be  plated  with  either  gold  or  platinum,  to  protect 
them  from  corrosion  or  oxidation,  which  usually  takes  place  in 
brass  or  other  metals.  Those  ot  smaller  denomination,  from  0,5 
(ini,  down,  are  usually  made  of  aluminum  or  platinum.  Weights 
of  agate  are  also  to  be  had ;  the  value  of  these  is  at  once  apparent. 


THE  BALANCE. 

The  balance  is  any  instrument  based  upon  the  principle  of  the 

equal  or  unequal  lever,  for  determining  the  relative  weights  or 


masses  of  bodies.  A  balance  consists  of  an  inflexible  metallic 
beam  {A  B)  supported  horizontally,  exactly  over  its  center  of 
gravity,  by  the  fulcrum  (n).  which  consists  of  a  steel  or  agate 
prism,  passing  through  tlie  bean],  and  resting  with  ita  sharj)  edge 
npon  two  supports  of  steel  or  agate.  At  the  extremities  of  this 
beam,  jians  are  suspended  in  such  a  manner,  that  tbev  may  turn 
freely  about  axes  passing  through  the  extremities  ol*  the  beam, 
and  iMiralU'l  to  its  axis  of  rotation.  Thus  we  have  three  steel  or 
agate  edges:  the  middle  one  edge  downward  supporting  the 
beam,  and  those  at  tbo  extremities  edge  upward.    Ou  these  are 
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supported  the  agate  or  steel  plates  to  whicli  the  pans  are  attached. 
Every  equal-arm  balance  possesses  tliree  important  points, — the 
fulcrum  (point  of  support)  and  the  extremities  of  the  two  arms. 
At  one  extremity  the  force  acts,  and  at  the  other  the  weight. 
The  two  arms  must  be  prechiely  equal  in  ttngiJi,  the  pans  must 
also  be  of  equal  weight.  To  prove  these  two  conditi<u)s,  place 
two  equal  weights,  one  in  each  pan,  until  the  beam  becomes 
exactly  horizontal,  as  shown  by  tne  pointer;  then  interchange 
the  weights,  and  it  will  remain  horizontal  if  the  arms  are  equal. 
The  center  of  gravity  of  the  lever  or  beam  should  be  as  near  as 
pos.sible,  yet  immediately  belou),  the  fulcrum. 

In  Fig.  8  the  effect  of  a  change  in  the  position  of  the  center  of  | 
gravity,  is  shown  by  raising  or  lowering  the  fulcrum  c  by  means 
of  screw  li.  When  the  fulcrum  is  at  the  top  of  the  groove,  the 
center  of  gravity  of  the  beam  is  hihw  its  edge,  and  the  latter  os- 
cillates freely  about  a  position  of  stable  equilibrium.  By  lower- 
ing tlio  fulcrum  it  may  be  brought  to  the  exact  center  of  gravity, 
where  the  beam  no  longer  oscillates,  but  remains  in  equilibrium 


in  all  positions,  When  the  fulcrum  is  brought  beiow  the  center  ] 
of  gravity,  the  beam  is  in  a  state  of  unstable  equilibrium  and  is  j 
overturned  by  the  least  displacement.  | 

la  balances  for  heavy  weights,  the  center  of  gravity  is  placed  ' 
lower  than  in  delicate  instruments,  for  by  this  arrangement  the  • 
beam  oscillates  more  readily,  though  it  requires  a  larger  weight 
to  start  it. 

SiNOLE  Beam,  Equal-Armed  Lever  Balanxes. — In  a  delicate 
or  analvtical  balance,  the  axes  of  rotation  are  formed  by  agate 
knife  edges  bearing  on  jMilished  agate  plates.  The  beam  is  pro- 
vided with  three  agate  edges,  the  middle  one,  edge  downward, 
serving  as  support  of  the  beam  itself,  and  those  at  tlie  extremities 
with  knife-edges  upwanl,  on  which  are  sup^jorted  the  agate  plates, 
to  which  the  pans  are  attacheti.  The  beam  is  made  as  light  as  pos- 
sible. There  should  also  l>e  a  frame  support  to  both  the  pans  and 
beam,  so  that  the  beam  may  at  any  moment  be  released  from 
contact  with  the  agate  plates,  ami  the  delicate  knife-edges  may  not 
sustain  injury  from  pressure  or  shocks.  In  order  to  define  the 
position  of  the  beam  of  the  balance,  a  long  metal  pointer  is  fixed 
to  it  and  oscillatea  with  it,     A  small  graduated  index  is  fixed 
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near  the  base  of  the  pillar  and  the  motion  of  tlie  beam  13  observed 

by  noting  tbe  motion  of  the  pointer  along  this  index.     When  the 

balance  is  in  good  adjustment,  the  pointer  should  be  onpoHite  the 

central  mark  ofthein- 

Pm   9  dex.showing  the  beam 

to    be    horizontal. 

Levels  shoulii  be 
placed  in  the  glass 
case  containing  the 
balance,  to  show  that 
it  is  in  proner  i)Osition, 
for  a  balance  must 
always  stand  perfectly 
level.  A  balance  is 
delicate  when  a  very 
minute  ditference  be- 
tween the  weights  in 
the  pans,  causes  a  per- 
ceptible deflection  of 
the  pointer.  To  assist 
this,  the  beam  should 
be  as  light  as  possible 
consistent  with  its  rig- 
idity. Since  Jriidiun 
opposes  the  action  of  the  forces,  the  number  of  points  of  friction 
should  be  as  few  as  possible,  and,  in  addition  to  this,  the  edges 
upon  which  the  beam  and  pans  are  supported,  should  be  made  as 
hard  as  possible;  hence  agate  is  chosen  with  preference,  as  it  is 
not  liable  to  corrosion,  like  steel.     In  tlie  more  accurate  balances, 


AiwlTtiail  BaJUK*. 


the  beam  is  divided  into  ten 

Sarts  witli  subdivisions,  in- 
icating  milligrammes  and 
tenths  thereof  Above  llie 
beam  is  a  brass  rod.  provide<l 
with  a  small  hook,  wliich  can 
be  moved  back  and  forth  from 
the  outside.  By  its  aid  a 
small  weight,  in  the  form  of  a 
bent  wire  called  a  rider,  usu- 
ally weighing  1  milligramme, 
may  lie  placed  on  any  of  the  1 
divisions  of  the  l>eam.  By  | 
means  of  this,  minute  weigh- 
ings may  be  made  where  larger 
weiglits  are  not  suitable.  In 
weighing  a  body  on  an  analytical  balance,  place  it  clean  and  dry 


i: 


upon  one  nan.  then  place  a  corresponding  weight  on  tlie  other 

suupf 
ly  means  of  tlie  key  ;  if  on  so  doing,  Iho 


pports  of  the  arm  and  pans 
indicator  shows  that  one 
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pan  is  heavier  than  the  other,  restore  the  supports  and  change 
the  weights  accordingly,  continuing  this  until  the  pointer  swings 
ec{ually  about  the  center  j)oint,  or  remains  stationary  at  the  center. 
What  has  been  said  about  the  analytical  balance  also  holds 
good  for  the  prescription  balance. 

MAXIMS. 

Never  load  or  unload  a  pan  when  the  beam  is  rotating,  but  first 
arrest  the  scale-pans. 

Weights  should  be  placed  and  removed  by  means  of  a  pair  of 
ivory-pointed  pincers. 

Loads  and  weights  must  be  placed  on  the  pan  carefully^  and 
not  suddenlv. 

In  weighing  powders,  employ  watch-glasses,  which  should  have 
been  carefully  adjusted  to  equilibrium. 

No  fuming  liquids  should  be  weighed  on  a  delicate  balance, 
unless  in  a  properly  closed  vessel. 

Each  object,  before  being  weighed,  should  be  wiped  perfectly  dry. 

Before  attempting  to  load  any  balance,  first  see  that  the  beam 
moves  freely  about,  and  finally  rests  in  a  state  of  equilibrium. 

An  analytical  or  prescription  balance  should  be  kept  in  a  dry 
and  clean  room,  where  there  is  but  little  variation  of  temperature, 
and  should  be  enclosed  in  a  suitable  glass  case. 

A  balance  should  never  be  overloaded.  Each  one  has  its  safe 
limit  of  capacity,  and  suffers  accordingly  when  overtaxed. 

It  is  customary  to  place  a  wide-mouthed  flask  or  capsule  con- 
tiiining  .sulphunc  acid  or  calcium  chloride  inside  of  the  balance 
case,  to  keep  the  air  as  dry  as  possible. 

Hand  Scales. — This  form  of  scale  consists  of  a  brass  beam 


Fio.  11. 


Fk*.  12. 


Hand  Svalni. 


rroper  Waj  of  Holdinf^  Ilaud  Scale*. 


with  a  central  knife  edge,  which  is  enclosed,  to  protect  it  from  dust 
and  corrosion  as  much  as  possil)le.  The  two  pans  are  of  horn 
supnorttnl  by  silken  conl  from  wire  hooks,  which  are  hung  from 
pertorations  in  each  end  of  the  beam ;  a  pointer,  perpendicular  to 
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the  beam,  oscillates  between  the  supporting  anns.  In  weighing, 
the  scales  should  be  gra'^ped  by  the  nook  above  (Fig.  12),  between 
the  thumb  and  fore-finger,  the  equilibrium  of  the  beam  bei ng  pre- 
served by  holding  the  fourth  and  fifth  fingers  on  either  side,  ftiiile 
the  pana  are  loaded,  any  slight  deviation  to  either  side  is  felt  at  once 
by  the  indicator  oscillating  to  the  right  or  left;  before  the  material 
19  removed,  the  balance  should  be 
allowed  to  swing  free.  These  hand 
balances,  with  care,  can  bt?  used  for 
weighing  quantities  as  low  as  one  centi- 
gramme. They  should  not  be  era- 
ployed  for  weighing  alkaloids  or  po- 
tent drugs.  R)r  tnis  purpose,  only 
the  sensitive  prescription  balance  (Fig. 
10)  should  be  employed. 

A  similar  form  called  the  Army  Bal- 
ance (Fie.  13),  in  which  the  beam  is 
supported  upon  a  rigid  pillar,  is  very 
convenient  for  prescnptiou  use,  but  in- 
asmuch as  they  are  made  of  brass  and 
exposed,  they  soon  corrode ;  the  sensitive  parts  become  filled  with 


all  the  metal  l»earings  are 


dnst,  and  the  balance  becomes  worthless.    Such  a  balance  abould 
be  kept  under  a  glass  cover  protected  from  moist  air  and  dust. 
Fig,  14  illustrates  a  form  of  Counter  Balance,  which  is  very  con- 
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venient  and  quite  accurate.  They  should  be  lacquered  to  prevent 
rusting. 

Figs.  15, 16  illustrate  two  forms  of  the  counter  scale,  in  which 
the  pans  are  above  the  beams ;  the  one  (Fig.  16)  is  provided  with 


Fio.  16. 


Fio.  15. 


Counter  Balance  (Laboratory). 


Counter  Balance  (Dispensing). 


a  graduated  parallel  bar,  upon  which  a  poise  slides  back  and 
forth.    This  is  very  useful  for  counterpoise  weighing. 

Single  Beam,  but  Unequal-Armed  Lever  Balances. — ^The 
simplest  form  of  these  is  the  old  steelyard  or  Roman  balance,  in 
which  only  the  shorter  arm  bears  a  pan ;   the  longer  arm,  by 

Fig.  17. 


Gorbaiu  I^ispeni-ing  Balance. 


moans  of  notches,  is  divided  into  a  scale,  over  which  slides  a 
counterpoise  weight.  An  embodiment  of  this  same  idea  is  the 
Ciorham  disi>en.sing  balance  (Fig.  17)  in  which  a  rod  or  tube,  slid- 
ing within  a  tubular  arm,  replaces  the  external  movable  weight. 
The  same  principle,  is  shown  in  the  Fairbank's  druggists'  scale, 
in  whicli  the  inequality  in  the  length  of  a  beam  permits  the  use 
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of  a  sliding  counterpoise  weight  along  the  longer  gnulualed 
arm.    This  possesses  the  advantage  that  it  dispenses  with  the 
use  of  small  weights.     Fig. 
fio.  18.  19  illustrates  a  new  form 

of  Double  Beam  nnd  Un- 
e  q  u  a  1-Armed  Balance, 
whieh  18  specially  n<lai)ted 
for  weighing  liquids.  It 
will  weigh  liquids  up  to 
ten  kilos  and  over  with  au 
aoi-uracy,  that  cannot  be 
approached  by  ordinary 
melhrtds.  Tlie  scale  is 
provided  with  two  weigh- 
ing beams  and  sliding 
[loises.  One  of  these  is 
divided  into  one  hundred 
parts,  each  part  represent- 
ing one  gramme;  the  other  beam  is  divided  into  ten  parts, 
each  representing  one  hun- 
dred grammes.  A  bar 
with  a  sliding  poise 
placed  under  and  between 
the  weighing  beams,  for 
the  purpose  of  balancing 
the  empty  bottle  or  con- 
tainer, which  is  quickly 
done  by  sliding  the  poise 
along  tlie  bar  until  equi- 
librium is  secured. 

A  convenient  form  of  vest-pocket  prescription  scale  based  on 
this  principle,  is  that  made  by  Shepard  &  Ehidley,  of  New  York. 


Bduee  Itir  Wdgtilag  Sohitloni. 


Fhfikiu'i  VaHioDkat  Bctia. 


well  as  a 


I  It  is  very  convenient  for  physicians,  and  answers  very  i 
substitute  for  the  horn-pan  balance. 
Compound  Lkveb  Balances. — This  system  is  l>ased  on  the 
old  Robervahl  balance,  in  which  the  pans  are  altove  a  system  of 
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levera  (which  is  usually  concealed  in  a  box).  In  this  system, 
{iraclicul  convenience  and  rapidity  are  gained,  at  the  expense  of 
accuracy.  The  great  objection  to  this  form  is  that  it  will  never 
vibrato  us  emootlily  as  ttie  other  forms  of  balances,  because  of  the 
groat  friction  in  the  numerous  pivots.    The  Counter  Scale,  illua- 


mi^^^i^ 


trated  in  (Fig.  21),  is  constructed  upon  this  principle,  having  a 
large  number  of  points  of  friction. 

Tnit  Box  pRKScRiPTioy  Scale  (Fig.  22)  is  constructed  upon  thia 
same  principle.  These  scales  are,  indeed,  very  convenient,  being 
enclosed  and  protected  from 
dust  and  air.  They  do  not, 
however,  long  retain  their 
accuracy,  hence  are  not  well 
adapted  for  prescription  use. 
These  defects  of  the  Com- 
[lound  Lever  Balance  have 
leen  overcome  to  a  great 
extent  by  the  Springer  Tor- 
sion Balance,  in  which  the 
knife  edge,  upon  which  the 
old  form  of  balance  depends, 
is  replaced  by  thin  steel 
springs,  stretched  tightly 
beam  l>eing  fastened  to  the 
•ontor  of  till.'  strained  sprini;  and  at  right  angles  to  it.  Under  thia 
irinditii'ii,  the  beam  will  vibrate  precisely  as  an  ordinary  beam, 
liiilaui'fd  uiKin  knife  edges.  Torsional  resistance  tends  to  hold 
the  iRMim  ill  a,  horizontal  position.  This  is  overcome,  however, 
hy  pluoing  an  adjustable  weight  (supported  on  a  perf>endicular 
rod  uttitclied  to  the  benni]  just  over  the  center  of  gravity ;  this 
lias  the  tendency  lo  prixhioe  unstable  cuuilibrium,  and  induces 
vibratinn  to  t'illier  side.  Thia  weight  (ball)  can  be  raised  or 
liiwercl  on  the  jieriwiidiculftr  rod,  thereby  regulating  sensitive- 
npiw  (Fig.  2;t);  It  is  now  replaced  by  two  smaller  weights,  one 
on  cither  aide  of  the  central  frame  (Mg.  24).    From  the  illuslra- 


a  I'rwrlpllan  Snl& 


between  bearings,  the  center  of  th( 


^F      tions,  tt 
^B        lower),  I 
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tions,  the  balance  will  be  seen  to  consist  of  two  beams  (upper  and 
lower),  supported  on  tliree  frames  of  like  size.    Over  each  of  these, 


Tunloa  Coonur  Seile. 

a  steel  wire  (band)  is  stretched,  wliich  forms  the  support  for  the 
beam. 

Figs.  23,  24,  illustrate  two  forms  of  counter  scale  whicli  are 
sensitive  to  J  grain,  and  will  carry 
20    pounds    without     injury.      The  Pm- 2fi. 

one  shown  in  figure  24,  is  provided 
with  a  triple  graduated  beam  with 
sliding  weight,  inside  the  glass  case; 
tliis  beam  is  graduated  in  the  Metric, 
Troy  and  Avoirdupois  systems.  Fig. 
25,  illustrates  the  prescription  bal- 
ance, enclosed  in  a  glass  case  witli 
rider  and  adjustment,  by  means  of 
which,  from  I  grain  to  8  ounces  cnii 
be  weighed  with  the  upper  half  of  the 
graduated  beam,  and  from  i  centi- 
gramme to  Ti  decigrammes,  with  the  lower  half.  The  balance  is 
sjiid  to  be  sensitive  to  jij  of  a  grain. 


The  principal  advantage  possessed  by  this  balance,  is  its  freedom 
from  fncticm  ;  hence  its  greater  accuracv ;  tlie  only  objection  it  ia 
open  to,  is  the  unavoidable  rigidity  of  the  elastic  wires. 
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Care. — The  Counter  scale  should  be  placed  on  a  firm,  level 
surface,  where  it  will  not  be  exposed  to  anv  jarring  or  corrosive 
vapors.  It  should  be  frequently  cleansed  with  .soft  leather,  care 
being  tftken  to  remove  particles  of  dust  that  may  collect  on  any 
exixised  points;  when  used,  the  pans  should  always  be  covered 
with  counterbalanced  pieces  of  glazed  paper,  to  avoid  the  adhw- 
ing  of  moist  powders,  which,  in  lime,  would  cause  corrosion ;  when 
the  (Mins  are  to  be  cleaned,  they  are  best  wa.shed  with  warm  soap- 
suds iind  well  dried.  Never  acour  the  pans  or  any  of  the  working 
parts  of  a  balance. 

Weights.— The  commercial  weights  are  usually  circular  and 
Hat;  the  older  styles  were  made  cup-shaped,  tilting  one  into  the 
other.     These  forms  will  answer  very  well  for  commercial  pur- 


ArMrdiipali  Iron  WviKhu. 


poses,  for  weighing  by  the  pound,  but  will  never  do  for  weighing 
small  amounts,  where  any  degree  of  accuracy  is  required,  since, 
owing  to  the  numerous  cavities,  filth  is  apt  to  collect  in  Ihem.  It 
is  always  preferable  to  buy  the  so-called  liUxk-weighls,  lacquered. 
These  are  convenientlv  arranged  in  regular  order  in  a  wooden 
block,  thus  euubling  the  user  readily  to  find  any  desired  weight; 


al«o,  thoy  do  not  receive  the  rough  usage  and  wear  in  handling, 
as  the  cup^^haped  form.  Every  apothecary-  should  be  provided 
with  a  set  of  airumU  prescription  weights  (Fig.  31) ;  these  usually 
come  id  wooden  blocks  with  hinged  covers,  and  are  generally 
made  of  brass,  except  tho.ie  of  denominations  from  Id  grains,  or 
from  itlM)  milligrammes  down,  which  are  usually  made  of  alumi- 
num.    Each  box  of  weights  abould  be  provided  with  a  pair  of 
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smooth-pointed  pincers  (preferably   tipped  with  ivory),  fur  Ihe 
purpose  of  handling  the  weights. 

Never  handle  prescription  or  analytical  wdghis  with  the  Jitigerg. 


9B39S& 


in>  Win  WclgbU. 


The  apothecaries'  coin  brass  weights,  as  usually  emploved 
throughout  the  country,  are  very  inaccurate,  owing  to  tlie  careless, 
cheap  manufacture,  and  coustant  rough  handHng  and  corrosion. 
The  brass-foil  grain  weights  are  subject  to  the  same  objection ;  the 
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ME.\SnilSG  FLUIDS. 
For  the  measurement  of  fluids,  the  apothecan-  etnptovs  almoet  ' 
altogether  the  glass  graduate.     This  has  entirely  supplanted  the  j 
old  form  of  porcelain   measuring  cup,  which  ] 
Flo.  39.  l>eing  graduatwl  inside,  made  it  verj' difficult  ' 

to  uieasure  off  fluids  with  any  d^ree  of  accu- 
racy.    Glass  graduates   are   now  furnished   in 
various  forms  and  designs;  the  tumbler-shaped 
is  generally  preferred,  because  of  the  ease  with 
which  it  is  cleaned.    These  are  recommended 
for  measuring    quantities  over  one  fluidounce 
(30  Cc).     Because  of  its  smaller  diameter  near 
the  bottom,  the  conical  form  admits  the  meas- 
uring of   tlie    smaller    quantities  with  more  J 
accuracy;   however,  some  forms  of  these  are  | 
not  a^  easily  cleansetl  as  those  of  wider  bottom.     Lately,  an  im- 
provement has  been  made  by  graduating  measures  doubly;  upon 
one  side,  the  11.  S.  fluid  measures  are  marked,  while  on  the  other, 
measures  of  the  metric  system  are  indicated.     For  the  accurate  1 
measurement  of  smaller  volumes,  small  graduated  cylinders  are  ] 
prcforably  employed.     These  are  graduated  into  fluidrachnis  and 
minims,  or  culjic  centimeters  and  fractions  thereof. 


Great  care  should  bo  exercised  in  the  selection  of  gradualea,  ] 
and  only  measures  of  guaranteed  accumej-,  or  such  which  have  | 
bwn  vorificii,  sboutd  be  accepted.  It  is  ailvisable  to  select  meos-  ' 
ure-i  in  which  the  graduating  mark  passes  entirely  around  tho-^ 
graduate,  which  u^tsts  in  securing  the  level  of  the  fluid  i 
more  accuracy.  ,     .,    ,  .      i 

We  cannot  uX|>oct  to  measure  accurately,  if  the  graduate   be  j 
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held  at  an  angle,  instead  of  perpen<licularly,a9it  should  be.  The 
measure  should  be  grasped  just  almve  the  base,  between  the 
thumb  and  forefinger,  the  weight  being  supported  upon  the  other 
three  fingers ;  and  it  should  be  held  so  that  the  rings  of  graduation 
are  in  a  perfectly  korizfnital  plane. 

In  order  to  test  the  accuracy  of  a  graduate  or  measuring  cylin- 
der, it  should  be  carefully  counterbalanced  on  a  pair  of  sensitive 
scales,  then  the  requisite  weight  of  distilled  water  corresponding 
to  a  given  volume  at  60°  F.  poured  in,  for  which  purpose  the 
fluidounce  may  be  reckoned  equal  to  455.69  grains,  or  tne  cubic 
centimeter  equal  to  1  gramme.    Then  the  measure  should  be 


placed  on  a  perfectly  level  surface,  and  the  height  of  the  water  aa 
compared  with  the  marks  of  the  measure  carefully  noted. 

For  measuring  very  small  volumes,  such  as  2U  minims  (or  1  Cc.) 
or  less,  the  minim  graduate  should  not  be  used,  since  there  is  a 
considerable  loss  of  fluid  in  draining  off,  which  adheres  to  the 
side  of  the  measure.  If  the  graduate  can  be  rinsed  out  with  other 
fluids  subsequently  entering  the  same  mixture,  the  loss  is  avoided. 

Where  such  is  not  the  case,  recourse  is  had  to  the  measuring 
pfvdle  {pa^Q  165). 

These  pipettes  are  constructed  of  various  capacities ;  the  larger 
sizes,  which  usually  have  a  bulb,  hold  5. 10,  2U,  and  ijii  cubic 
centimeters  respectively  ;  the  smaller,  which  are  plain,  graduated 
tubes,  hold  one  fluidrachm,  graduated  into  fractions  and  minims, 
or  one  cubic  centimeter  divided  into  tenths 
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SPECIFIC  GRAVITY.    DENSITY.* 

Specific  Gravity  may  be  generally  defined,  as  the  weight  of  a  ' 
body  compared  with  the  weight  of  an  equal  volume  of  some 
standard  substance.  For  liquids  and  solid.s,  the  standard  chosen 
is  distilled  water  at  4"  C,  (39°  F.).  Specitie  gravity  expresses  a 
relative,  and  not  an  absolute  value.  It  states  how  many  timea 
lighter  or  heavier  the  known  volume  of  a  body  is,  than  the  same 
volume  of  another,  which  is  taken  as  a  standard.  When  we  say 
that  the  specific  gravity  of  mercury  is  13.5,  we  mean  that  1  cubic 
centimeter,  or  1  fluid  ounce,  or  1  liter,  etc.,  of  it  is  13.5  timea  as 
heavy  as  the  same  volume  of  water.  A  knowledge  of  specific 
gravity  often  assists  qualitative  tests  in  the  identification  of  miner- 
als, metals,  salts,  organic  substances,  fluids,  etc.  It  often  enables 
us  to  ascertain  their  purity,  as  the  presence  of  foreign  bodies  exerts 
an  influence  uixin  their  specific  gravities,  causing  them  to  he  raised 
or  lowered.  It  enables  us  to  tell  at  once  what  any  given  volume 
of  a  liquid  should  weigh,  or  couversely,  what  volume  will  be 
required  to  contain  any  given  weight.  From  the  specific  gravity 
we  can  readily  calculate  the  percentage  strength  of  many  fluids, 
such  as  acids,  alkaline  solutions,  solutions  ot  salts,  etc.  From 
the  specific  gravity  of  urine,  the  physician  diagnoses  certain 
diseases. 

Since  all  bodies  expand  or  contract  by  change  of  temperature, 
it  is  necessary  carefully  to  observe  this  when  determining  specific 
gravities,  for  1  Cc.  of  water  at  the  temperature  of  4°  C.  or  39°  F. 
(lis  greatest  density)  weighs  1  gramme,  while  the  same  volume 
at  a  temperature  of  15.5°  C.  or  H0°  F.  weighs  0.999  Gm.  The  ^ 
standard  volume  of  water  for  unity  (l(H)O)  used  for  comparison, 
varies  in  different  nations,  l>eing  on  the  Continent  of  Europe 
generally  taken  at  its  maximum  density  (4°  C),  in  Grejit  Britain 
at  IG.Ii"  C,  and  in  the  United  States  at  15,5°  C,  together  with 
the  Pharmacopoeia  standard  of  15°  C  . 

For  general   purpoHes,  we  express  the  value  of  any  specific  | 
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gravity  to  three  places  of  decituaU,  which  usually  involves  more 
or  less  error  in  the  third  place;  however,  where  greater  accu- 
racy is  required,  it  is  expressed  to  four,  five,  or  more  decimal 
places,  the  necessary  corrections  being  applied  to  eliminate 
errors  as  far  as  i: 


SPECIFIC  ORAVITI  OF  SOUDS. 

The  methods  for  the  determinalioa  of  the  specific  gravity  of 
iolids  depend  on  the  principle  discovered  by  Arehimedes,  that 
when  a  solid  is  immersed  in  water,  it  loses  ia  weight  an  amount 
equal  to  the  volume  of  water  it  displaces.  The  solid  whose 
specific  gravity  is  to  be  taken — assuming  it  to  be  insoluble  in 
water — is  well  cleansed  and  freed  from  adhering  moisture,  then 
accurately  weighed  (denote  this  weight  by  j-) ;  then,  by  means 
of  a  horse-hair,  silk  thread,  or  fine  platinum  wire,  it  is  suspended 


from  one  arm  or  pan  of  &  balance,  so  that  it  is  entirely  sub- 
merged, and  does  not  come  in  contact  with  the  sides  of  the 
vessel  holding  the  water  {Fig.  47);  its  weight  is  then  noted  (denote 
by  y).  A  tkermometer  placed  in  tlie  water  indicates  the  tempera- 
ture (t).  The  specific  gravity  is  then  found  by  the  ruie(l): — 
"  JMvidf  Ihf  itfigkt  of  the  bodij  in  air  by  its  loss  of  weight  in 
water :  the  iiuoti^iit  will  he  the  xpecijic  ffraiHy."  That  is,  the  specific 
gravity  at  the  temperature  t°  is  eijual  to  -^ 
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Example. — 

A  piece  of  metal  weit;ha  \a  a 
Imiueraed  in  distilled  water 


10"  F.)  it  weighs,   ,    ,  35 


Loss  or  neight  in  wt 

Then  its  specific  gravity  at  60"  F. _       40       „  40^  =  8.00. 

Thia  determination  may  be  carried  out  more  expeditiously  by  I 
means  of  the  liydrostatic  balance  (Fig.  40),  which  coasista  oi  I 
two  counterbalanced  pans  (hung  at  unequal  heights);  under  the  ^ 
shorter  one  is  placed  a  hook,  from  which  the  body  is  eua^iended. 
The  latter  is  first  weighed  alone  in  the  usual  manner  in  air,  theD 
immersed  in  the  vessel  of  water  at  the  proper  temperature ;  this 
causes  the  short  pan  to  become  lighter.     Weights  are  then  added 
until  the  balance  gains  its  equilibrium  ;  the  weight  thus  placed 
in  the  short  pan  to  accomplish  this,  constitutes  the  loss  of  weight  j 
in  water. 

Dispt-ACEMEST  IN  GRADUATED  CYLINDER. — Into  a  Cylinder^ 
graduated  in  cubic  centimeters,  or  better,  fractions  thereof,  water  I 
of  the  proper  temperature  is  poured,  until  it  reaches  some  I 
definite  mark  on  the  graduated  scale.  The  body  previously  I 
weighed  in  air  is  now  dropped  into  it,  which  causes  the  level  of  I 
water  to  rise,  and  thereby  shows  the  exact  bulk  of  water  displaced  1 
by  the  solid;  this  is  equivalent  to  the  loss  of  weight  in  water,  I 
since  each  cubic  centimeter  of  water  weighs  one  gramme.  Then  1 
apply  the  rule: — 

Example : — 


The  jspeciflc  gnivity  will  be  -'*    =  2.0. 

Separation  of  Differe?U  Insoluble  Bodies  by  Means  of  their  Spec 
Gravilies. — This  method  is  employed  mainly  by  mineralogista  for  J 
separating  various  minerals  frotn  crushed  rock  ore.  Dense  liquids  ] 
of  known  specific  gravity  are  employed,  in  which  these  solids  will  I 
just  float.  For  substances  lighter  tnan  wat«r,  dilute  spirits  may  I 
be  used ;  for  those  heavier  than  water,  solutions  of  common  salt,! 
solution  of  mercuric  nitrate,  solution  of  potassio- mercuric  iodide  J 
(3.196  sp.  gr.),  ethylene  bromide,  etc.,  are  used.  All  that  is  neces-  | 
sary,  is  that  the  density  of  the  liquid  be  known,  it  being  pre-  1 
sumed  that  the  solid  i.'*  not  acted  upon  by  the  fluid. 

Specific  Gravity  of  iNsotrBi-B  Powders  Heavier  than  I 
Watkr. — Weigh  off  a  portion  of  the  powder,  then  introduce  if;  ] 
into  a  counterpoised  specific  gravity  bottle,  which  is  so  con-  j 
atructed  as  to  tiold  a  known  weight  (lOOU  grains,  etc.,)  of  dia-  J 
tilled  water.  Some  water  is  poured  in,  and  the  contents  gently  i 
rotated  so  as  to  remove  anv  air  bubbles  that  may  adhere  to  the  ] 
powder,  then  the  tiaak  ia  filled  to  the  mark  indicating  its  capft-  J 
city,  and  weighed.    From  the  weight  of  the  powder  in  the  air^r 
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plus  the  known  weight  of  water  which  the  bottle  will  hold,  mb- 
tnKt  the  weight  obtained  in  the  second  operation.  The  remainder 
represents  the  weight  of  water  displaced  by  tlie  powder.  Then 
apply  the  rule : — 

10KmninicK«ra  powder  ia  tnkpn.  poared  iatu  a  couaterpoisMl  stiM'i fie  gravity  bottle 
of  100  giBiumes'  ['apat'il;,  whicJi,  when  filled  witb  water,  neighi  106.8  Gm. 
lOgnimiiies      +       100  grammes      =       110.0  giammes. 
Weight  of  flask  coDtaiDJiig  water 

auil  powder,      =^      108.8        " 

DiOereuce  or  weight  of  wnter  displaced  l.'i        " 

Therf  for".',  tile  woigbt  iu  iiir  (10  grammes)  diviilnl  by  the  la«  of  weight  in  water 
\l.ii  grammes),  givea  ta  8.  J3  oa  the  specific  gravity  of  the  powder. 

This  method  may  be  employed  for  solids,  provided  they  are  in 
pieces  of  such  size  as  to  admit  of  being  placed  in  the  specific 
gravity  bottle. 

Specific  Gravity  of  Solids  Insoluble  in,  but  Lighter  than 
Water.* — Inasmuch  as  such  a  body  floats  on  the  surface  of 
water,  it  necessarily  follows,  that  we  must  attach  it  to  a  heavier 
body  in  order  to  secure  the  submersion  of  both.  The  loss  of 
weight  of  the  heavy  body  in  water  must  be  known,  and  when 
this  is  deducted  from  the  loss  of  weight  of  both  together,  the 
difference  will  give  the  amount  of  water  displaced  by  the  light 
l>ody  alone.  The  light  body  is  fii-st  weighed  in  air,  it  is  then  at- 
tached to  a  sinker  (a  piece  of  lead  or  iron)  and  again  weighed ; 
then  both  are  suspended  by  a  thread  under  tiie  surface  of  dis- 
tilled wat«r  and  their  combined  weight  in  water  noted.  The 
light  lM)dy  is  detached  and  the  weight  of  the  sinker  alone  in 
water  is  ascertained.  The  loss  of  weight  of  the  sinker  alone  in 
water  is  now  deducted  from  the  loss  of  l>oth;  this  gives  the  loss 
of  weight  of  the  light  body;  then  apply  the  rule. — 

Kzample : — 
A  pince  of  brass  weighs  6  gnmmen  :  in  water  it  wi^ighx  4.4  gmmroes. 
A  piece  of  WOK  weighs  in  air  13,^17  grammes ;  wbeii  aitiiched  to  sinker,  both  weigh 

3.(W  gmmmes  in  water  :— 
Weight  of  liran  in  air.    .  5.IW  grammea.     Wax  weighs  in  nir,     .    ,  13  37  grammes. 

water,  l.«         "  Braas      .    ,    5.(NI 

LoM  of  weight  of  hnaa  in  Sum  i>f  both,    ....    .18.37         " 

«at«r, 0.60         "  Both  weigli  in  water,  .        3.^        " 

Both  loae  in  water,     .   .  U.49 

LoM  of  weight  of  hotb  in  water, 14,411  gnmmes. 

*      "   hmns  "      '•      O.flO 


'         "      "   wax  alone 13,89 

weight  i>r  WOK  ii 
B  of  weight  in  water,  ~         13.89  ~ 


"■*■;  "■  -'"   "  '"  ■  -  =        ^^  =  0.963  specific  gmtity. 


■The  mctlwd  rif  SfiniHii  IPiar.  JIht.  IVni,.  II)  III,  tOt]  nuf  b*  mftoftA. 
.m«d  tiinnd  oDder  nno  •nlp-paii.  atUHbcs  ■  im-tmniiiB  ttirtc^l  lo  II.  ■nil  raMm  null 
Tfcc  prcTlmul;  i»litbnl  IIkIii  Mild  Ir  nan  Iwlrl  undrr  wsMr  unlTl  ilr.huM>lni  an  nminnd.  uiil  Uim 


id ;  ih>  •I'l^hl  lunl  will  niinHni  ibc  i^ums  of  Iba  lollil.  or.  In  «ihrr  wordi, 
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Specific  Gravity  op  Solids  Sou'ble  in  Watek. — We  pro- 
ceed exactly  in  the  same  maimer  as  in  the  case  of  solids  heavier 
but  insoluble  in  water;  but  instead  of  wat«r,  we  employ  some 
liquid  in  which  the  body  is  not  soluble.  The  liquids  usually 
selected  for  this  purpose  are  the  oils  of  turpentine,  olive,  or 
almond.  The  specific  gravity  of  the  body  having  been  obtained 
just  as  if  water  had  b^n  utied,  the  result  is  multiijlied  l)v  the 
known  s[>ecific  gravity  of  the  oil  employed. 

i^mplr: — 
A  crystal  of  dtric  add  weigha  10.0  grammra  ;  when  iniiuersed  in  Oil  iif  Tuipen- 
tine  it  neighed  4.8  gniniinc&     llien  :— 

The  weigbt  of  the  cHiir.  odd  in  air  was, lO.O  grammes. 

"         "      "    "      '■        ■'    "  oil  of  tnrpentine,  .  ,   ,    4.8        "' 

Loss  of  neight  ID  tarpentiue 5.3         " 

f  hon  dividing  10  \ty  S.3  ne  get  1.9S.  the  speciGit  gravilj  of  citric  acid  referred  U 
of  turpentine  as  standanl,  and  mnltiplying  this  by  0.8T0.  the  tipedllv  tEinvjt;  of  oil    | 
of  tnrprntine,  we  obtain  l.ffi  the  spedfic  gravity  of  Ihi'  aample  of  citric  ucid.  i 
lereirM  to  the  osuol  ataiidard,  viz. :  wuter. 


SPECIFIC  GRAVITV  OF  UQUID8.-METH0DS  OF  DETERMINING. 
(a)  By  means  of  the  Pycnometer. 

ill)    "       "  "       Hydrometer.  , 

(r)     "       "  "      Specific  Gravity  Balance. 

((/)    "        "  "      Sprengel'a  Specific  Gravity  Tube. 

m     "        "  "       Weight  of  given  Volumes. 

{/)    "        "  ■'      Levi's  Specific  Gravity  Beads. 

(a)  Determination  of  the  Specific  Gravity  of  Liqitids  by  i 

MEANS  OP  THE  Pycnometer. — For  ascertaining  the  specific  gravity  \ 

of  a  fluid  we  employ  the  Pycnamelcr  or  sjieciflc  gravity  bottle,  I 

which,  in  its  simplest  form,  ia  a  small,  light  glass  fia.sk  with  a  long  J 

[.■i,j   4s  and  narrowneck.*   The  flask.afterbeingcounter- I 

4  balanced,  is  filled  with  any  convenient  amount  I 
of  distilled  wat«r  at  the  proper  temperature,  the  I 
height  of  the  fiuid  marked,  and  its  weight  noted.  I 
These  flasks  are  usually  constructed  to  hold  25,  | 
50,  or  100  grammes,  or  1000  grains  of  distilled  1 
water  at  ir).5°  C.  (60°  F.).  The  bottle  when  J 
emptied  and  dried,  is  filled  to  the  mark  with  the  j 
liquid  to  be  Xe^UnX  and  weighed.  The  weight  I 
i>,.«.,iii..i,.i  found  bears  a  simple  ratio  to  the  specific  gravity,  j 

Thus  if  the  flask  liolds  lOO  grammes  of  distilled  1 
water  at  15..^°  C,  when  filled  with  ether,  it  will  hold  72.5  ] 
graminug.  and  with  glycerin,  125  grammes.  The  specific  gravi-  I 
ties  of  these  two  liquids  are,  tlion,  0.725  and  1.250,  respectively, 


Fio.  ■If, 
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obtained  by  dividing  72.S  and  125  by  100.  Any  ordinary  vial 
may  be  converted  into  a  specific  gravity  bottle,  by  selecting  ontj 
as  light  as  possible,  wliich  will  hold  either  50  or  100  grammes  of 
water.  The  distilled  water  is  accurately  weighed  into  the  vial, 
and  the  exact  height  of  the  water  is  indicated  Iiy  a  mark  (scratch) 
on  the  neck.  Au  exact  counterpoise  is  prepared  for  the  emiity 
flask.  When  used,  the  flask  is  tilled  to  the  mark  with  the  liquid  at 
the  proper  temperature,  and  its  weight  is  divided  by  50  or  100  a^ 
the  case  may  be.  Supposing,  for  example,  that,  when  filled  to  the 
50  cubic  centimeter  mark  with  sulphuric 
acid,  it  weighed  92.15  grammes,  then 
gJ^  =  1.843,  the  specific  gravity  of  the 
acid.* 

Pycnoraeters  are  either  sold  with  a 
brass  counterpoise  or  their  exact  weight 
is  etched  upon  the  bottle.  Before  the 
pyciiometer  is  used,  it  should  be  first  well 
rinsed  with  wafer,  then  with  alcohol,  and 
dried.  AfWr  bringing  the  liquid  to  the 
proper  temperature,  by  placing  the  vessel 
containing  it  in  a  bath  of  known  tem- 
jierature,  the  flask  is  filled  nearly  to  the 
top  of  tiie  neck,  and  the  stopper  is  in- 
serted, care  l>eing  taken  to  avoid  the 
retention  of  air  bubbles.  The  super- 
fluous fluid  displaced  by  the  stopfier  is 
then  removed,  and  the  flask  then  wipetl 
perfectly  drv'  and  clean,  and  weighed. 
This  form  of  specific  gravity  bottle 
has  the  objection  that  the  temperature 
cannot  be  carefully  obser\'ed,  which 
renders  it  unsuitable  for  very  accurate 
work. 

A  better  form  of  specific  gravity  bottle 
(Fig.  40)  is  that  in  which  the  stopper 
consists  of  a  thermometer.  The  liquid 
is  introduced  in  the  side  tubulure  until  it  reaches  the  mark  at  m. 
Caro  sliould  be  taken  that  no  air  bubbles  be  alluwed  to  collect 
around  the  neck  at  b. 


•  It  alwuld  be  turn. 


m  ttuHild  almji  be  tuiol.  rud  aba 

-  -Ttiiaa  uf  Uil>  Dr.  Wricht  (Jwr. 

EF>  U  la  Mated  bjr  oun  uEiiinnr«T  to 

-  Iha  tpwlfle  anrtiT  or  O.tOMa 

U  nftmd  lu  ■*(»  ■!  W  C.  ;" 

thai  wbioi  Kilural  to 

IHK  lb*  "l-rlltii  grarllr 


O.BHTS  y  1.0000  -  0.M4T.V 
0.tti«  X  atMOfl  -  HMtla. 
it.Mtms  y  HMNtT       U.M4TS." 

Bti-uracr  In  taking  tpeciaE  gnTtUn, 
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Another  form  is  that  devised  by  Dr.  Squibb  (Fig.  50),  in  which 
the  neck  of  the  bottle  is  lengthened,  so  that  it  will  permit  the 
bottle  to  hold  the  volume  of  water  at  any  temperature  between 
4°  (J.  and  25°  C,  thus  adapting  it  to  all  standards  in  use.  The 
capacity  and  tare  is  indicated  on  each  bottle.  A  leaden  collar 
is  placed  over  the  neck  to  keep  it  iu  position  in  the  bath  in 
which  it  is  placed. 


'  l.h    ^ 


(A)  Determination  op  THE  Specific  Gravity  of  Liquids  bit 
MEANS  OF  THK  HYDROMETER  OR  Areomkter. — This  instrument 
depends  for  its  use  on  the  fact  that,  when  a  solid  is  immersed  in 
a  liquid  sj)ecificaily  heavier,  it  will  sink  until  it  reaches  a  point 
where  the  weight  of  the  liquid  displaced  is  equal  to  tlie  weignt  of 
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the  floating  body.  Hydrometers  are  long  glass  tubes  with  two 
bulbs  blown  at  one  end.  The  lower  (araaller)  bulb  is  weight^-d 
with  sufficient  mercury  or  shot  to  cause  the  tube  to  float  upright, 
the  upper  (larger)  bulb  is  to  impart  buoyancy. 

Hydrometers  are  divided  into  two  classes,  the  "  Weighing  Hy- 
drometers" and  "Scale  Hydrometers." 
""*'     ■"'■  The  weighing  areometer  or  hydro- 

mkter  of  constant  immersion  but  varia- 
BLE WEIGHT  is  SO  called  because  it  is  always 
immersed  to  the  same  mark,  but  requires 
difftrent  weights  to  effect  this.  The  first 
of  these  was  constructed  by  Fahrenheit; 
the  same  principle,  however,  is  followed  iu 


I 


i  liydrometer  (Fie.  53), 
I  eviin" 


that  of  Nichoison' 

which  consists  of  a  hollow  metal  cylinder 
B  with  a  cone  c.  weighted  so  that  the 
cylinder  may  float  vertical.  At  the  top 
is  a  stem  terminated  by  a  pan,  in  whicn 
HrdnnnMen.  t|je  substsnco  whoso  specific  gravilv  is  to 

T'!^.iS^^™!;i™'  be  determined  is  placed.  When  floated, 
the  apparjitus  stAnds  partly  out  of  the 
liquid,  hence,  the  first  step  would  be  to  ascertain  what  weight  is 
necessniy  to  cause  it  to  sink  to  the  standard  point  o;  let  this 
weight  be  100  grammes.  Let  us  assume  that  we  desire  to  as- 
certain the  specific  gravity  of  a  piece  of  metal ;  the  weights  are 
removed  from  the  pan,  and  replaced  by  the  sample;  weights  are 
now  added,  until  tne  instrument  again  sinka  to  o;  in  order  to 
accomplish  this,  we  have  added  44  grammes;  then  the  actual 


ler  [o  ^H 

ictual  ^H 
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Fig.  M. 


weight  of  the  piece  of  metal  would  be  the  difference  between  100 
grammes  and  44  grammes,  which  is  56  grammes.  Thus  (ar,  we 
have  ascertained  the  actual  weight  of  the  metal ;  it  is  next  neces- 
sairj'  for  us  to  ascertain  its  loss  in  water,  or  the  weight  of  an  equal 
volume  of  water.  With  this  object  in  view,  we  place  it  in  the 
lower  cone  c,  at  m;  the  instrument  does  not  siqIl  to  o,  for  the 
metal,  Ity  immersion,  has  lost  a  part  of  its  weight  etjual  to  that 
of  the  water  displaced.  Weights  are  added  to  tlie  upper  pan 
until  the  hydrometer  sinks  again  to  o;  tliis  being  27.5  grammes, 
is  the  weight  of  water  displaced ;  then  on  dividing  its  actual 
weight  (in  air),  by  its  loss  in  water  -^-r^  we  obtain  2.03  as  its  speciBc 
gravity.  Bodies  lighter  than  water  are  placed  in  the  covered  cup, 
thus  securing  immersion. 

RovSKau'i  Deimmetff. — This  instrument  (Fig.  54)  is  of  use  in 
ascertaining  the  specific  gravity  of  liquids  where  only  a  small 
amount  is  available.  The  cup  above  is  gradu- 
ated to  hold  1  cubic  centimeter.  When  empty, 
the  instrument  sinks  in  distilled  water  to  the 
point  b;  when  the  cup  is  tilled  with  distilled 
water  (1  Cc.),  the  point  to  which  it  sinks  ia 
marked  as  20;  then,  the  interval  between  0  and 
20,  on  tlie  stem,  is  divided  into  20  equal  parts, 
the  graduation  being  continued  to  the  top,  each 
division  representing  0.05  gramme.  Example: 
Supposing  that  the  cup  ia  filled  with  oif  of 
neroli,  the  densimeter  will  sink  to  the  mark 
17.5;  hence  the  specific  gravity  of  the  oil  of 
neroli  would  be  0.05  X  17.5  =  0.S75.  Neither 
of  these  instruments  gives  such  accurate  results 
as  the  specific  gravity  bottle. 

Scale  Areometers  or  Hydrometers  of 
V. TRIABLE  Immersion,  BUT  Constant  Weight. — 
These  are  divided  into  different  classes,  according  to  their  uses, 
being  designated  as  AUokolometfT»,  Salimctrra,  Laetonmirrs,  AcidO' 
■nuicT*,  Sncclujromd/T8,  Urinomeierg,  etc.  There  are  two  systems  of 
thf«ic;  in  Ihe  one,  the  specific  gra^nty  is  indicated  directly  on  the 
scale;  in  the  other  (that  of  Baum£,  Cartier,  Twaddell,  Tralles, 
etc)  an  empirical  scale  is  employed  which  may  be  reduced  to 
specific  gravity  by  referring  to  tables  constructed  for  this  pur- 
[KNie.  The  most  important  of  these  instruments  is  that  of  Baum£, 
under  which  name  two  distinct  instruments  are  used,  One  of 
tbeoe  ifl  used  for  determining  the  densities  of  liquids  heavier 
than  water,  such  as  acids,  alkaline  solutions,  syrups,  glycerin, 
milk,  etc. ;  the  otlier  for  liquids  lighter  than  water,  as  alcobola, 
others,  most  volatile  oils,  etc.  In  the  former  (Fig.  55),  for  liquids 
heavier  than  water,  the  zero  mark  is  obtained  oy  placing  it  IQ 
distilled  water:  another  mark  is  mode  at  the  place  to  u'hich  it 
sinks  by  Qoating  it  tn  a  15  per  cent,  solution  of  common  sttlt.  j 
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The  space  between  these  two  marks  is  then  divided  into  15  equal 

parts,  the  graduation  being  continued  to  60°  below.     For  liquids 

lighter  than  water  (Fig.  66),  zero  is  the  point 

designated  to  which  it  sinks  when  placed  in    ^'Q'  S5. 

a  lU  per  cent,  salt  solution,  and  10°  the  point  " 

to  wtiich    it  sinks  in  distilled   water;    the 

distance    between   these   is   divided    into    10 

equal    parts,  the   scale   being  extended    up 

10  60".' 

TwaddeWg  areometer,  for  liquids  heavier 
than  water,  is  common  in  England.  It  is  so  '"" 
graduated  that  the  reading  multiplied  by  5 
and  added  to  1000  gives  the  specific  gravity  ; 
thus,  15"  Twaddell  is  equal  to  specific  gravity  m 
1.075.  Alcoholometers  are  hydrometers  for 
ascertaining  the  percentage  strength  of  alco- 
holic liquids.  They  are  often  so  constructed 
as  to  combine  a  thermometer,  the  mercury  in 
the  lower  bulb  answering  for  the  bulb  of  the 
thermometer. 

The  Trallfg  hijdromder  is  an  alcoholometer 
having  a  centesimal  scale,  each  division  cor- 
responding to  u  certain  per  cent,  of  absolute ^ 

alcohol,    by     volume.       Tables    giving    the 

equivalents  may  t>e  found  in  the  Dispensatories  and  other  works 

of  reference. 

Sikes'  hydroTtid^rr  is  used  in  England  by  the  Excise  Revenue 
officers  for  ascertaining  the  percentage  strength  of  spirituous 
liquors.  The  instrument  is  of  brass,  the  stem  being  gradu- 
ated from  0  to  10,  and  a  set  of  nine  weighta  to  place  beneath  the 
bulb.    On  noting  the  temperature,  the  weight  employed,  and 
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the  point  to  which  it  sinks  on  the  stem,  and  referring  to  a 
series  of  tables  belonging  to  the 
instrument,  the  specific  gravity  is  ob- 

Saicharometers  are  intended  to  show 
the  specific  gravity  of  sugar  solu- 
tions; the  scale  is  so  arranged  as  to 
indicate  directly  the  percentage  of 
sugar. 

The  Elieometer  is  an  instrument  for 
ascertaining  the  specific  gravity  of 
fixed  oils. 

The  Lactometer  is  employed  to  as- 
certain the  specific  gravity  of  milk, 
the  scale  indicating  the  percentage 
of  added  water. 

The  t^iJii^TnekT- is  a  small  areometer 
with  its  scale  limited  to  the  specific 
gravity  of  urine,  usually  from  1.000 
to  l.OtiO.  Most  of  these  instruments 
are  usually  very  faulty  and  inaccurate 
and  should  never  be  relied  upon  un- 
less obtained  from  a  reliable  source, 
or  verified.  A  form  ottered  by  Dr. 
Squibb  (Fig.  57),  is  furnished  with  a 
special  cylinder  having  its  sides  in- 
dented so  as  prevent  the  instrument 
from  remaining  in  contact  with  the 
sides  of  the  cylinder.  Should  this 
happen,  the  friction  and  coliesinii  with 
the  sharp  edge  of  one  of  these  indenta- 
tions will  be  reduced  to  a  uiinimam. 
In  using  an  areometer  it  must  be  ob- 
served that  the  instrument  should 
float  freely,  and  should  not  adhere  to 
the  sides  of  the  jar,  otherwise  the  co- 
hemon  between  the  instrument  and 
sides  of  the  jar  would  prevent  a  free  , 
movement  up  and  down  in  the  ; 
li(]uid.  and  thus  give  rise  to  false 
readings.  The  bulb  of  an  areometer 
is  best  shapeil  after  that  of  a  double  ' 
cone,  as  in  Fig.  ."»7,  so  that  there 
is  but  a  single  point  which  may  come 
in  contact  with  the  side  of  the  jar, 
1  thns  reducing  the  friction  and  cohe- 
sion to  a  minimum. 


'llh  CrllaUcr.    (Squibb. 
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(c)  Determixatios  of  SpEciFrc  Gravity  by  Mbanb  ov  the 
Specific  Gravity  Balance. —  \Va<iphnl  Specijic  Graiitt/  Balanttf. — 
Theapplicationofthisdependa  upon  the  principle  thatanv  selected 
body,  when  immersed  in  different  liquids,  loses  exactly  tne  weight 
of  its  own  volume  of  that  liquid.  If  the  same  body  be  immersed 
in  different  liquid9,it  will  be  seen  that  its  loss  in  weightwill  be  in 
proportion  to  tlieir  specific  gravities.      The  small  thermometer 


A 


saspended  from  the  arm  at  K  is  held  in  equilibrium  byaoounter- 
batancing  weight  at  J.  When  placed  iu  a  liquid,  the  arm  UK 
rises;  riders  are  then  placed  upon  the  beam,  in  the  notthes  indi- 
cated, tintil  equilibrium  is  restored.  The  riders  L  or  I^  are 
aual  in  weight  to  the  loss  sustained  by  thv  thermometer  in  dis- 
le<l  waUT  (4*  C),  the  rider  M  =  •^.  the  rider  N  =  rb.  a»'l 
O  =  tbW  of  tbe  weight  of  L  or  L,.  When  L  or  Li  ia  placed  on 
the  hook  at  K  it  indicates  tbo  specific  gravity  of  l.oOo ;  when  the 
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other  L  is  placed  at  3  it  denotes  0.3.  Hence,  when  one  of  theae 
riders  (L  or  Ij,)  is  placed  at  K,  and  the  other  at  3,  and  equili- 
brium is  thus  restored,  the  liquid  has  the  specific  gravity  1.300. 
The  rider  M  the  second,  and  N  the  third,  and  0  furnishes  the 
fourth  decimal  place.  Fig.  50  illustrates  the  use  of  the  apparatus 
sufficiently. 


Fig.  60  illustrates  a  simpler  form,  known  as  Mohr's  Specific 
Gravity  Balance ;  It  will  be  seen  from  this,  that  any  balance  can 
be  used  for  this  puri>ose  by  detaching  a  pan  and  suspending  a 
short  thermometer  in  its  stead  by  nit^ans  of  a  fine  platinum  wire, 
then  counterpoising  both  arms  by  adding  weights  to  the  side 
requiring  it.  Tho  further  operation  is  the  same  as  that  with 
the  Westphal  balancf. 

Jollies  Spinit  BaUrncc. — This  consists  of  a  spiral  vertical 
spring  suspended  from  an  upright  beam ;  on  the  side  of  this 
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beam  facing  the  spiml,   is  a  long   minor  which   is  graduaWd 


into  naillimetera.  The  spiral  supports  two 
scale  ^)ans,  one  some  distancti  above  the 
other.  Just  above  the  upper  pan  (at  B)  i3 
a  glass  bead  which  serves  as  an  indicator. 
To  take  the  specific  gravity  of  a  solid,  the 
lower  pan  (d)  is  immersed  in  water,  the  solid 
placed  in  the  upper  pan  (c),  and  the  division 
on  the  index  on  the  mirror  opposite  the 
bead  is  noted.  The  solid  is  removed  and 
weights  added  until  the  bead  is  opjwsite 
the  same  scale  division  as  before.  This 
constitutes  the  weight  of  the  solid.  The 
solid  is  then  placed  in  the  lower  pan  and 
the  weights  actuated  until  the  bead  again 
comes  to  the  same  number;  this  constitutes 
the  weight  of  the  volume  of  water 
by  the  solid ;  then  apply  rule  1  (page  35). 

(d)  Spresqfx  Specific  Gr.wity  Tube. — 
This  instrument  is  well  adapted  for  small 

Juantities  of  fluids  and  is  extremely  accurate. 
I  consists  of  u  U-shai>ed  tul>e  terminating  in 
two  capillary  tubes  oent  in  opposite  dii-ec- 
tions.  The  liquid  to  be  examined  is  aspi- 
rated into  the  tube  until  the  latter  is  filled; 
the  tube  is  then  placed  in  a  beaker  of  water 
having  the  desirea  tetniwrature,  the  two  arms  _^^_^^ 
rating  on  the  edge  of  toe  beaker.     When  the      joti}-.!  v^ 
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temperature  of  the  contained  liquid  is  constant  (shown  by  the 
cessation  of  movement  of  the  liquid  in  the  capillary  tube),  the 
escess  of  fluid  ia  removed  by  means  of  filter 
paper  from  the  tip  o  until  the  liquid  in  the 
other  capillary  reaches  the  mark  m;  the  tube 
I  and  contents  are  then  weighed,  and  the  ca- 
pacity of  the  tube  in  distilled  water  being 
known,  the  specitic  gravity  is  obtained  as 
usual. 

(c)  Determination  of  Si'Ecikic  Gravitv 
BY  Weighing  given  Volumes  of  Solu- 
tions.— A  cylinder  or  praduat*  is  counter- 
balanced, and  the  liquid  to  be  examined 
is  poured  in  to  any  definite  measure  and 
weighed.  This  weight  ia  then  divided  by 
the  weight  of  a  like  volume  of  water  at  the 
same  temperature.  Thus,  if  we  were  to  weigh 
a  fluidounce  of  a  liquid,  we  would  then 
divide  that  weight  by  455.7  (the  weight  of 
one  rtuidounce  of  distilled  water  at  15.5°  C), 
Should  we  have  measured  off  10  cubic  centi- 
meters of  the  fluid,  we  then  divide  its  weight 

in  grammes  by  10  (the  weight  of  10  Ce.  of  distilled  water). 
(/)  Lovi's  Specific  Gravity  Bkadb. — These  are  ainall  hollow 

gloD^  of  glass,  having  specific  gravity  figures  etched  on  their 

Flo.  M. 
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surfaces.  When  thrown  into  a  fluid  they  will  rise  and  float  to 
the  surface  if  lighter  than  the  fluid,  or  sink  to  the  bottom  if 
heavier;  but  when  any  of  them  remain  indifferently  suspenddl 
at  any  level,  then  the  hquid  has  the  specific  gravity  engraved  on 
the  beads,  if  these  are  correct.  Theao  are  of  special  use  in  the 
evaporation  of  liquids  to  attain  certain  densities.  They  will  show 
a  difference  in  specific  gravity  of  U.OOl.  They  are  sometimes 
used  in  the  distilfation  of  ether,  the  o[>eration  being  carried  on 
until  one  of  them  of  specific  gravity  0.735  begins  to  float. 

Determination  op  the  Specific  Gravity  of  Fats  asu 
Oiss  (solid  at  normal  temperature). — Fig.  63  illustrates  the  appa- 
ratus of  Benedikt,  in  which  the  fat  is  inaced  in  the  tube  I>,  the 
temperature  of  which  is  regulatetl  by  the  paraffin  bath  C,  which 
in  turn  is  heated  by  the  water  bath  B.  The  specific  gravity  is 
ascertained  as  usual  with  the  Westphal's  balance,  the  temperature 
being  taken  into  consideration.  Hg.  t>4  illustrates  another  form, 
in  wnich  an  areometer  is  floated  in  the  meltol  fat. 


SPBOIPIO  VOLUMH." 

As  applied  in  pharmacy,  specific  volume  is  the  volume  of  a 
certain  liquid  compared  with  the  volume  of  an  equal  weight  of 
another,  which  is  selected  as  standard.  The  standard  for  com- 
parison is  distilled  water,  usually  at  15.5°  C.  (60°  F.).  As  specific 
gravity  is  obtained  by  the  comparison  of  the  weight  of  a  given 
volume  of  a  liquid  or  solid  with  an  etiual  volume  of  wat<?r  (as 
unity),  so  is  specific  volume  obtained  by  the  comparison  of  the 
t-oliime  of  a  given  weight  of  a  liquid  body  with  an  equal  vofvnie  of 
wat«r.  Specific  volume,  therefore,  is  simply  the  reverse  of  specific 
gravity. 

Specijic  volume  in  the  quotient  obtained  by  dividing  unity  hy  the. 
gpfcifc  grnrily;  that  is,  sj;^B'"^„^ij>  =  Specific  Volume.  We  find 
that  a  pound  of  glycerin  measures  less,  while  a  pound  of  ether 
measures  more,  than  a  pound  of  water;  a  kilogramme  of  mercury 
will  occupy  less  bulk,  while  the  same  weight  of  benzin  will 
occupy  more  than  a  kilogramme  (IIJOO  Cc.)  of  water.  The 
knowledge  of  the  specific  volume  of  a  fluid  will  then  enable  us 
to  ascertain  the  bulk  occupied  by  a  given  weight  of  it.  Since 
the  capacity  of  all  priiduate»l  or  gauged  vessels  is  based  on  the 
volume  of  water  they  will  hold,  the  specific  volume  factor  will 
express  at  a  glance  the  weight  capacity  of  the  container.  Water 
at  15.5°  C.  U'iiig  unity  (1.001)),  we  thus  find  the  specific  volume  of 
glycerin  to  V>e  S;^.j.„,.  =  0.8;  that  of  ether, -J^^--^  =  1.38;  that 
of  chloroform,  1'^  =  0.674.    Therefore,  one  fluid  pint  of 

water,  about  f  of  a  pint  of  glycerin,  about  IJ  of  a  pint  of  ether. 
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and  about  i  of  a  pint  of  chloroform  will  all  be  of  the  saini 
wtigbt.  The  actual  volume  occupied  by  a  given  weight  of  i 
liquid  is  found  by  the  following  rule : — 

MtiUiplij  the  volume  of  an  eijiial  wciglU  of  waicr  hy  the  gpecijie  i 
volume  of  llie  liquid. 


Erauiptc — How  niaoy  fluiilouncea  will   100   av,   ouucca  of  glyi-e 
100 ai.  naiiMfl  of  water  lueaaure  96.01  fliiiiloun(»«  ;  Uien,  MM  X  USO  (sp.  vol.  of  I 
gljrceriD)  =  76.8  +  flaidouacea  of  gljcerio. 


E^amplr, — If  10  CQbic  mnUinet^Ts  of  a  liquid  weigh  15  gramnies.  what  ia  itarfl 
■peciOi'  icravjty  7    ID  Cc.  of  diitilled  water  weig^h  10  Gm.,  heuce  -^Q-  =  1.5 
•pecific  itnvit;. 

Etample.— If  oat  fluidotmceof  a  1ii|uid  weighH  569.63  RraiQs,  what  is  its ipedSt 
gravity  ?    One  floiilonnce  of  distilled  wntar  weigba  155.7  graina,  bence  jsg^f- 
ie  the  spei'iHc  gravity. 

fUampIf.—Vrhat  ia  the  weight  of  a  pint  of  glvferiu  ?     We  know  that  a  pint  o 
ilislilled  water  weiglut  7291.11  grains,  itiiil  the  s|)eciflo  gnivit.T  of  glycerin  '    ' 
benre  we  multiply  72H1.11  by  1.26,  which  gives  us  9113.8  +  H»in^- 

ExampU, — Lii|Dor  Ferri  Chloridi  (sp.  gr.  1.387)  eoatnins  37.S  per  rent,  of  anh^l 
droaswlt:  liuw  mnrh  of  this  salt  ia  in  eiich  lOOcubic  ceutimetera  of  the  enlotioaf  I 
The  weight  of  100  Cc.  of  water  is  100  Gm.,  this  multiplied  hy  1,387  givas  t" 
wf  iicht  of  100  Cc.  of  the  aolution,  which  is  138.7  Urn.  ;  now,  37. S  per  cent,  of  thl«  1 
weight  would  be  52.42  +  Gm. 

g^nmpff. — What  will  be  the  mpacit  j  nf  a  Suak  which  will  hold  7  av.  pimnda  of 
Klyreriu  V.  8.  P.  ?  Seven  uvoirdnpois  imnnds  of  distilled  water  weigh  49,000 
graiiu  ;  thi".  divid*d  by  i5-\l  gives  107.52  +  fluidonni-es,  the  bulk  occupied  by  7 
aToildopoia  pounds  of  water  ;  since  the  speciQc  volnnie  of  |;Iycerin  is  O.SO,  we  havft 


Einnfilr.— An  apothemry  returned   to  his  dcoler  5  piiitu  of  oleic  acid  (ip,  gr.l 
0.900),  valued  at  40  cents  per  )iounil  (nv.).  and  receiveal  in  return  117  cubic  wi" 
meters  of  menmry  (sp.  gr.  13.S),  valued  at  54  cents  a  pound  (av, )  ;  did  the  den 
gain  or  lose  l>y  the  tmnanrUon  f 

H  plnln  of  water  weigh  6.20S  av.  pounds ;  then,  if  the  specitic  gravity  of  tbe  oloh 
odd  be  0  900,  the  weight  of  5  pintn  of  it  wonid  be  5.205  X  0.900  —  4.684  n.l 
ponnds.    Itsvoliie  would  then  bnt0.40  X  4.6>^  =fl.R7  +■  \ 

117  (V'.  of  water  weiglni  117  Gm.,  and  if  the  spec i lie  gravity  of  mercury  ia  13.6.1 
it  would  weigh  117  X  1X5  =  157B.5  Om  or  3  4fl  +  av.  ponnds.  The  value  -wiUl 
bo  IU.&4  X  3.4H  =  Sl,H7  +.     Hence,  there  will  be  neither  Inea  nor  gain. 

Kiample. — A   pioce  of  roetnl  weighs  IIX)  gninimrA;   its  Bpociflc  gravity  is  7.6,  j 
When  Immnrand  in  syrup  it  loses  16.9  grammes  weight,     Whnt  is  the  qwcifia  J 
tfravllyofthviiynipf' We  asetlie  following  pttipnrtlon:  aa  the  weight  of  the  bodj.J 
ID  air  is  lo  iifl  speciHo  gntrlty,  so  is  its  loss  of  weight  imueiHed  in  the  liquid,  ta  tt' 
specific  gravity  of  that  liquid. 


^^^^^P                                         SPECIFIC                                                                                       ^^M 

^F             Erompfe.— A  piece  of  miQeral  neiKhs  1  uv.  oance  ;   when  plainl  in  a  ||^aat«               ^^M 
H           coiiUiiDin);  1  Suidunnce  of  water,  tlie  votumu  of  wat«t  was   iucretweU  to  9  Qai-                ^^H 
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^1              The  volume  ol'  water  duijiluiHl  is  1   fluid niLlim,  wbiih  weighs   G6.l)6  grains.                ^^H 
■           then  upply  rule  tpag(.35j,  ^'|_^  =  7.68  lh«  spetiflc  gravity  of  the  luinenil.                                ^^M 
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CHAPTER  III. 


HBAT. 


ITS  VARIOUS  APPLICATIONS  IN  PHARMACY. 
CoMBUSTios  is  chemical  combination  attended  with  evolution 
of  light  and  heat,  A  flame  is  a  stream  of  gas  or  vapor  raised  to 
tlie  temperature  of  ignition.  Its  ilhiniinating  and  heating  power 
varies  with  the  nature  of  the  products  formed ;  the  presence  of  a 
s<}lid  UkIv  in  the  flame  increases  the  illuminating  power.  The 
flame  of  liydrogen  or  alcohol  is  pale,  or  almost  colorless,  because 


it  only  contains  gaseous  products  of  combustion.     The  dames  of 
candles,  lampH,  and  coal  gas  possess  high  illuminating  j>ower,  I 
because  the  high  temperature  produced  decomposes  certain  of  the  j 
gases  with  the  production  of  carbon,  which  not  being  entirely  ] 
consumed,  becomes  incandescent  in  the  flame.     Coal  gas,  when  J 
burnt  so  tliat  it  may  become  mixed  with  an  adequate  supply  of  l 
air, as  in  the  Bunsen  burner, gives  a  flame  which  is  almost  aevoid  j 
of  luminosity.     Kor  technical  pur[Kise8  the  valuation  of  difTerent 
fuels  is  important-     The  comparative  value  of  fuel  is  ascertaiuod 
by  estimating   the  number  of  lieut  units  (cjilorics)  disengaged 
during  combustion.     By  caloric  is  meant  the  number  of  heat 
units  necessary  to  raise  one  gramme  of  water  from  0°  to  1"  C, 
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It  may  also  be  expressed  by  the  quantity  of  water  warmed  one 
degree  by  one  kilogramme  of  the  material ;  for  example : — 


Then  the  value  of  wood  as  a  lieat-producer,  compared  with  coal, 
is  as  3000  is  to  6000,  or  3  to  5 ;  that  is,  3  parts  of  cual  will  give  as 
much  heat  as  5  parts  of  wood.  Compared  as  to  their  heating  or 
evaporating  power  we  liave : — 


1  kilo  of  Hj'dn^n  evnporales 

1    "     '■  Illnwiiiating  Gos 

1    •■     "  Coal  Oil 

1    ■'     "  Ali^hol  " 

1    ■■     "  Coal 

1    "     ■■  Wood 


For  detailed  explanations  of  the  value  and  uses  of  different 
fuels,  with  the  arrangement  of  furnaces,  ranges,  etc.,  the  reader 
must  lie  referred  to  the  text-books  on  Technical  Chemistry.  The 
modern  apothecair  employs,  as  a  source  of  heat,  either  alcohol, 
beuzin,  coal  oil,  illuminating  gas,  or  steam.  Owing  to  the  liigh 
price  of  alcohol,  this  liquid  is  at  present  used  for  heating  purposes, 
only  where  coal-gas  is  not  accessible,  or  for  some  reason  objection- 
able. For  purposes  where  a  lower  degree  of  heat  is  needed,  tlie 
simple  form  of  the  al-  ^     _ 

cohol  lamp  (Fig.  65)  is 
employed ;  should  it  be 
desirable  to  have  a  more 
luminous  flame,  a  small 
amount  of  oil  of  tur- 
pentine may  be  added. 
For  a  higher  degree  of 
heat  we  have  heretofore 
employed  the  Ber^elius 
lamp(Fig.66).  Thishas, 
however,  been  greatly 
improved  ujion  m  the 
newer  Bunsen  lamp  of 
BartheUFig.67).  Tliis 
is  a  vpry  practical  and 
safe  lamp,  capable  <if 
producing  a  very  high 
degree  of  heat,  equal  to 
that  of  the  Bunsen  gas  burner.  The  burner  consists  of  a  thick 
metal  lube  supported  on  a  foot  and  scparat«d  in  the  center  into 
two  parts  (c,  n).  In  the  upper  portion  the  flame  is  generated, 
and  the  heat  therefrom  vaporizes  the  alcohol  in  the  lower i»ortion. 
A  uniform  vapor  is  obtained  by  the  intfirpoeitlon  of  a  wire  gauee 
(m),  and  the  size  of  tlie  flame  is  regulated  by  iho  screw  (s,  r) 
which  governs  the  flow  of  vapor.     The  tube  u  conveys  the  alco- 
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hol  to  the  flame  and  contains  a  sieve  to  filter  the  alcohol.    The 
container  is  connected  with  the  burner  by  a  metallic  tube. 

To  heat  one  liter  of  water  from  a  temperature  of  15°  C  to  100° 
C,  {59"  F.  to  212°  F.),  Barthel's  alcohol  Bunaen  burner,  after 
model  B,  requires  seven  and  three-fourths  minutes,  with  a  con- 
sumption of  25  Gm.  alcohol.  This  lamp  may  be  used  for 
benzin  as  well  as  alcohol.  The  market  atfords  alt  forms  of  coal- 
oil  stoves  which  are  cheap  and  convenient,  but  they  must  be 
kept  scrupulously  clean,  and  the  wicits  well  trimmed  to  avoid  a 
smoky  flame.    The  cheapness  of  illuminating  gas  has  led  to  its  i 

Fig.  68. 


general  adoption  for  heating  purposes.    All  the  viirious  forms  of 
gas  Blovea  depend  on  the  principle  of  the  Bunsen  burner,  the  in- 
vention of  which  revolutionized   our   metltods  of  heating,  and  | 
made  coal  gaf  the  raosi  im[x)rtant  of  fuels.     It  was  found  by 
Bunson  in   1S55,  that  the  admixture  of  a  certain  portion  of  air  \ 
with  coal  gas  before  combustion,  causetl  it  to  burn  with  a  non- 
luminous  i\&mv  of  high  temperature.     Figs.  t>8  and  69  illustrate  ' 
the  coni^truction  of  a  Bunsen  burner.    The  gas  enters  at  b,  having  i 
ii.H  exit  at  n,  whore  it  becomes  mixed  with  air  which  enters  at  the 
openings  at  the  base  of  the  burner.    The  volume  of  air  can  be  i 
regulated  by  the  movable  collar  d;  when  this  is  closed,  a  lumi-  1 


nous,  smoky  flame  is  obtained.  The  cone  g  placed  on  /,/  is  in- 
tended to  prevent  tlie  flame  from  flickering,  wliich  is  liable  to  be 
caused  by  slight  draughts.    On  viewing  a  well  regulated  Bunsen 


flame  (Fig.  70  x),  it  will  be  seen  to  consist  of  an  inner  colorless  or 
pale-blue  cone,  which  is  a  mixture  of  cold  air  and  gas,  and  an 


a  RurRfT  fSnrfa-lubad). 


outer  mantle,  which  is  the  burning  mixture  of  gas  and  air.  If 
the  admission  of  air  below  is  limited,  the  outer  mantle  and  tin 
of  the  flame  become  smoky,  with  a  loss  in  temixirature.  Should 
too  much  air  and  too  little  gas  be  admitted,  the  flame  eicher  be- 
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comes  extinguished  or  strikes  back  and  burns  at  the  bottom  of  the  i 
lamp  where  the  gas  enters ;  the  flame  at  the  orifice  then  becomes 


mil  ( Fig.  70  v),  is  colored,  and  devoid  of  the  blue  cone;  a  pecuUai , 
pungentodor(duetoacetylene)is   ' 
at  once  detected;  the   lamp  be- 
comes very  hot,  causing  the  rub- 
ber tube  to  melt,  and  the  escaping  ' 
gaa  igniting  gives  rise  to  danger  i 
of  fire.      In  such  cases  the  gaa 
should   be   at  once    turned    ofi^  . 
and  then  readmitted  in  greater   | 
or  lesser  volume,  as  may  be  re- 
quired.    For  various  operations  i 
where  a  higher  degree  of  heat  ia 
required,  we  have  such  bumera 
as   are   illustrated   iu    Figs,   71, 
72.      For   purposes   of   evapora-   I 
lion,  the  forms  of  stoves  lUua-  ' 
trated  in  Figs.  73,  74  and  75  are 
employed.     In  many  chemical 
o[)erations  we  employ  the  "blast   I 
lamp"  (Figs.  77,  78)  which  gives  I 
an    intensely   hot   flame.     The 


gas  enters  at  a  and  the  air  is  forced  by  means  of  a  pair  of 
bellows  (foot  blower)  through  h.  The  curreut  of  either  may  be 
regulated  to  produce  any  sized  flame  at  will. 

Fmb.  7T,  7& 


MEASURING  OF  HEAT- 
A  thermometer  is  an  instrument  which  is  employed  to  measure 
temi>erature.  All  bodies  expand  by  the  action  of  heat;  gases 
being  (he  most  expansible,  followed  then  by  liquids  and  lastly 
by  solids,  Lif|uids  are  best  suited  for  the  construction  of  ther- 
mometers, for  the  expansion  of  solids  is  too  small  and  that  of 
gases  too  great.  Mercurj'  and  alcohol  are  the  liauids  most 
generally  employed,  the  former  boihng  at  a  verv  hign  tempera- 
ture (350°  C.)  and  solidifying  at  -29.4°  C;  the"  latter  does  not 
solidify  until  it  reaches  -130.5"  C.  The  mercury  thermometer 
18  employed  most  commonly.  It  consists  of  a  capillary  glass 
tube,  at  one  extremity  of  which  is  blown  a  small  bulb,  either 
cylindrical,  spherical  or  coiled.  When  it  is  to  lie  tilled,  a  rubber 
tube  and  small  funnel  is  attached  at  the  upper,  open  end,  then  a 
very  pure  mercury  is  poured  into  the  funnel;  on  warming,  the 
air  is  jmrtially  dnven  out,  aud  on  cooling,  a  portion  of  the  mer- 
cury is  forced  down  the  capillary  into  the  bulb,  by  the  pressure  of 
the  atmospliere.  This  is  repeated  until  the  bulb  is  filled.  Then 
the  bulb  of  the  thermometer  is  heated  until  the  mercury  rises 
and  fills  the  entire  tube:  at  this  moment  it  is  quickly  sealed  at 
the  extremity.  On  cooling,  the  mercury  contracts,  leaving  a 
vacuum  above.  The  si>ace  above  the  mercurj'  is  often  filled 
with  oitrogen  gas.    Tins  is  done  to  avoid  any  oxidation  of  the 
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surface  of  the  mercury,  which  would  follow,  should  any  air  be 
present.  After  filling,  the  tubes  are  allowed  to  stand  for  some 
time  (six  montha  to  two  years),  to  allow  for  the  complete  con- 
traction of  the  glass,  after  which  they  are  ready  for  graduation. 
For  this  purpose  two  fixed  points  are  selected  which  can  always 
be  readily  reproduced.  Experiment  has  proven  to  us  that  ice 
always  melts  at  the  aavu:  temperature,  no  matter  how  great  the 
amount  of  heat  may  be.     Again,  distilled  water  under  the  same 


66^ 


llk-al(«  ■win. 


pressure  and  in  a  vessel  of  the  same  kin<l,  always  boils  at  the 
KiTM  temporature.  Hence  the  first  unit  selected  is  the  tempera- 
ture of  melting  ice,  also  designated  as  "freezing  point"  (viz.  of 
water);  and  the  second  unit  is  the  temperature  of  distilled  water 
boiling  in  a  metal  vessel  under  normal  atmospheric  pressure 
(TOO  Mm).  The  space  between  the  freezing  and  boiling  points 
may  bo  divideil  into  any  even  number  of  parla.  In  the  case  of 
the  Centigrade  or  Celsius  thermometer,  it  is  divided  into  100 
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equal  parts,  the  same  scale  of  graduation  being  continued  above 
the  boiling  point  (100°)  and  below  the  freezing  point,  which  is 
here  marked  (0°),  The  degrees  below  the  zero  point  are  indi- 
cated by  a  minus  sign,  and  those  above,  by  a  plus  sign  before  the 
figure.  The  latter,  however,  is  omitted  in  practice.  The  three 
most  popular  thermometric  scales  are  those  of  Fahrenheit,  Rfoiu- 
mur,  and  Celsius  (Centigrade).  The  Fahrenheit  thermometer, 
which  is  the  household  thermometer  of  England  and  America, 
was  invented  by  Fahrenheit,  a  mei-chant  of  Dantzic,  in  1709. 
The  temperature  of  nielling  ico  was  marked  as  32"  and  that  of 
boiling  distilled  water  as  212°.  There  are  180°  between  these 
two  poiuts,  this  being  done  in  view  of  some  old  ohsenations  on 
the  expansion  of  mercury.  The  Rfiauniur  scale,  the  domestic 
thermometer  of  Germany,  Austria,  and  some  other  European 
countries,  selects  the  temperature  of  melting  ice  as  the  0°  point, 
and  80°  as  the  boiling  point  of  water,  or  more  accurately  stated 
as  the  temperature  of  the  steam  arising  from  boiling  distilled 
water,  under  the  standard  pressure  of  7LiO  Mm.  Between  these 
points  it  is  divided  into  80  parts,  from  the  obser\-ation,  that 
there  are  80  thermal  units  absorbed,  in  bringing  one  kilogramme 
of  ice  of  the  temperature  0",  to  water  of  the  temperature  0".  For 
scientific  purposes,  the  Celsius  (Centigrade)  scale  is  the  only  one 
employed.  The  two  fixed  temperatures  arc  that  of  melting  ice. 
vii.,  0°.  and  the  temperature  of  steam  which  issues  from  distilled 
water  boiling  under  the  standard  pressure  of  760  millimeters,  viz., 
100°. 

RiiU^  for  runivriiug  Degreen  of  tht  Ceiitigraih  Tlwrniiunel/r  into 
Ikme  of  F<iliraikeit,  and  we  fersa.* — (Rules  for  R&iumur  are 
omitted); — 

1.  Given  Celsius  (C.)  degrees,  sought  Fahrenheit  (F.). 


t  =!  F. 


2.  Given  Falirenheit  (F.)  dej 


iought  Celsius  (C). 


Eraiiiiilei. — Convert  100°  C.  into  "  F. 

t''  l«?  +  39=F-i  ^  +  3a!=F.  i  180 -4- 33  =  F.  i  212  =  F. 

p  _  •  X  100  4.  33  =  (9  X  30)  +  32  =  180  +  33  =  2I3L 

Convert  212°  F.  into  °  C. 

?«"=-_ ""^iC.:  ''-?^^L'?  =  C.;  6X20  =  C.;  100  =  a 

ir, 

p  ^  4  ■IM  -  W|    ^   II  X_1S0  ^  5  y  5p  ^  100. 

•  TtunuoBHtrlo  TMim,  •««  Appsndli. 
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Of  lato  years  a  number  of  improvement^}  have  been  made  in 
the  maiiufwcture  of  thermometers,  particularly  in  those  which 
are  to  he  employed  for  estimating  extremely  high  or  low  tem- 
peratures. A  Jena  laboratory  for  glass  industry  nas  produced  a 
new  glass  of  great  resistance,  so  that  a  glass  thermometer  has 
been  made  to  read  to  550°  C.  {1,022°  F.).  In  this  instrument, 
the  capillary  above  the  mercury  column  is  filled  with  carbonic 
acid  gas.  At  low  temperatures,  mercury  thermometers  have 
the  drawback  that,  when  the  temperature  sinks  to  —  39°  C,  the 
mercury  freezes.  For  low  temperatures  alcohol  thermometers 
are  usually  employed;  but  since  it  is  difficult,  if  not  impossible, 
to  obtain  the  alcohol  entirely  free  from  water,  their  registration 
cannot  be  entirely  trusted.  Anhydrous  toluol  (colored  black) 
has  been  proposed  as  a  substitute,  its  limit  being  +  ITO**  C.  and 
-  70°  C*  Because  of  its  black  color,  tlie  column  is  easily  dis- 
tinguished; it  expands  with  great  regularity,  and  being  of  much 
less  density  than  mercury,  the  bulb  of  the  thermometer  can  be 
made  larger,  thus  securing  greater  exactitude  in  the  registration. 
It,  however,  does  not  receive  impressions  of  heat  and  cold  very 
readily,  hence  it  is  very  slowly  sensitive.! 

OjiuiUums  of  Delkaci/. — A  delicate  thermometer  should  indicate 
very  small  changes  of  temperature,  and  should  quickly  assume 
the  temperature  of  the  surrounding  medium.  To  fulfil  this  con- 
dition, the  capillary  tube  should  be  very  narrow,  so  that  each 
degree  occupies  as  great  a  length  on  the  stem  as  possible,  and 
may  easily  be  subdivided  into  small  fractions.  The  bulb  should 
be  as  small  as  possible,  so  that  it  may  rapidly  assume  the  tem- 
perature of  the  surrounding  medium.  Thermometers,  even  when 
constructed  with  the  greatest  of  care,  are  subject  to  various  sources 
of  error.  These  are  1st:  The  bore  or  calibre  of  tlie  thermometer 
may  not  be  uniform.  2d :  A  gradual  contraction  of  the  bulb  may 
cause  the  zero  point  to  rise.  3d:  A  gradual  expansion  of  the 
bulb  may  cause  a  lowering  of  the  zero  jwint. 

A  thermometer  bulb  after  being  blown  and  allowed  to  cool,  con- 
tinues to  contract  long  after  the  glass  has  attained  its  normal  tem- 
perature, even  for  a  period  of  two  years  or  more.  Thermometers 
which  have  been  exposed  to  prolonged  high  temperatures  suffer  a 
marked  expansion  of  the  bulb.  For  this  reason,  thermometers 
which  are  employed  for  scientific  purposes  should  be  examined 
from  time  to  time.  The  most  convenient  for  purposes  of  compari- 
son and  correction,  are  the  so-called  "  Normal  Thermometers." 
These  are  very  accurate  instruments,  having  been  compared  with 
the  air  thermometer,  and  are  usually  accompanied  with  a  table 
of  correctionii  furnished  by  some  autnority  engaged  in  the  verifi- 
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cation  of  standards.  The  thermometer  to  he  teatM  is  suspended 
alongside  of  a  normal  iiistrnmeiit,  and  the  bulbs  of  both  immersed 
in  a  oath  of  sulphuric  acid,  which  is  slowlv  heated,  under  the  same 
conditions  as  in  the  determination  of  meltine  points  (Fig.  US),  the 
temperatures  l>eing  compared  and  noted.  When  such  an  instm- 
ment  is  not  at  liand,  the  best  plan  is  tu  ascertain  the  accuracy  of 
the  zero  and  boiling  points.  To  determine  the  accuracy  of"  the 
zerrj  jioinf,  we  till  a  funnel  with  crushed  (well  washed)  ice, so  that 
the  water  may  have  free  escape;  in  this  the  thermometer  is  im- 
mersed 80  that  the  top  of  the  mercury  column  {0°  C.  or  32°  F).  is 
below  the  surface  of  the  ice.  Here  it  ia  allowed  to  remain  from 
15  to  30  minutes,  then  the  height  of  the  column  is  noted  without 
removing  the  instrument,  when  it  should 
stand  at  0°  0.  or  32°  F.  For  making  the 
readings,  a  lens  shouhl  be  employed.  To 
ascertam  the  accuracy  of  the  boiling  i>oint, 
suspend  the  entire  thermometer  at  least  a 
few  degrees  above  its  boiling  point  mark, 
in  the  steam  which  issues  from  boiling  dis- 
tilled water,  as  illustrated  in  Fig.  82. 
With  the  barometer  standing  at  760  milli- 
meters, the  mercury  should  be  stationary 
at  100°  a,  or  80°  'R,,  or  212°  F.  If  the 
barometer  varies  from  tlie  standard  of  760 
Mm.,  then  an  increase  of  pressure  of  1  Mm. 
of  mercury  produces  an  elevation  of  the 
boiling  point  by  0.0375°  C;  or,  an  eleva-  , 
tion  of  the  boiling  point  by  1°  C. 
responds  to  a  ditierence  of  pressure  of  ^ 
26.8  Mm.  of  mercury.  This  correction 
is  applied  thus:  supposing  that  the  boil- 
ing point  reading  was  JM).5°  and  the  height 
of  the  barometer  752  Mm.;  then  the  required  correction  would  be 
— ^g—  =  ia  =  ^■^°'  therefore,  the  corrected  boiling  jwint  would 
be  99.5°  -f  0.3°  =  99.8°. 
The  results  of  examination  would  be  entered  thus; — 
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To  calibre  the  tube,  that  is  to  ascertain  whether  the  calibre  is 
uniform  throughout,  a  short  portion  of  the  mercury  column  ia 
detached  from  the  remainder  by  a  slight  jerk,  and,  on  inclining 
the  tube  it  may  be  made  to  pass  from  ouo  nortion  of  the  bore  to 
another.  If  the  scale  is  properly  graduiiteu,  the  column  will  fill 
an  equal  number  of  divisions  throughout.* 
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BOILING  POINT. 
Boiling  13  the  conversion  of  a  body  from  the  liquid  into  the 
gaseous  condition,  which  takes  place  from  the  surface  as  well  as 
the  interior,  elastic  bubbles  of  vapor  being  rapidly  produced, 
which  give  rise  to  a  bubbling  movement  throughout  trie  entire 
liquid.  The  boiling  of  a  liquid  takes  place  at  a  constant  tempera- 
ture which  depends  on  the  nature  of  the  liquid  and  the  atmos- 
pheric pressure,  TItc  Boiling  Point  i»  "  the  trmjHratuTe  at  which  the 
evolved  vapors  overcome  the  almospfieric  presfure,"  or  at  which  the 
tension  of  its  vapor  equals  the  atmospheric  pressure.  The  tem- 
perature of  ebullition  or  the  boiling  jjoint,  rises  with  increasing, 
and  falls  with  decreasing  pressure.  For  instance,  water  boils  on 
the  Monthlanc  under  a  pressure  of  about  one-half  an  atmosphere 
at  86.5°  C.  Under  a  pressure  of  ^^  of  an  atmosphere,  it  would 
boil  at  0°C.  The  temperature  of  the  evolved  vapors  is  known  as 
the  boiling  point,  and  this  is  entirely  independent  of  the  various 
conditions  which  influence  the  boiling  of  liquids,  since  the  tem- 
perature of  the  boiling  liquid  depends  on  the  amount  of  air  bub- 
bles, the  nature  of  the  containing  vessel,  its  surface,  the  nature 
and  cohesion  of  the  lluid,  the  atmospheric  pressure,  etc.  Since 
the  boding  point  is  on  un- 
changeable physical  con- 
stant, the  determination  of 
this  affords,  like  that  of  the 
"melting  point,"  a  means 
of  identification,  and  gives 
us  a  very  im  port  ant 
criterion  concerning    the 

furity,  of  many  substances. 
or  determining  the  boil- 
ing point  of  liquids,  an  ap- 
paratus arranged  as  showD 
in    Fig.   82   may    be   em- 

f>loyed;  but  should  the 
iquid  be  inflaminable,  the 
ap|>aratus  must  l>e  so  ar^ 
ranged  that  the  vapors  may 
be  removed  aiifl  condensed, 
a38howninFig.84.  Forthis 
purpose  ii  "  fractionating 
flask  "  (Fig.  83)  is  selected. 
The  thermometer  should 
extend  far  enough  down 
the  neck  to  have  its  bulb 
slightly  below  the  side  exit, 
and  it  should  never  come 
in  contact  with  the  boiling  liquid  itself.  The  flask,  which 
should  never  I>e  filled  more  than  about  S  full,  as  shown  iu  the 
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illustration,  is  theu  connected  with  a  condenser  and  distillation 
commenced,  by  heating  the  flask  very  slowly  over  a  low  Hame. 
As  soon  as  the  liquid   begins  to   boil,  the  thermometer  ceases 

^B  rising  and  remains  stationery.     Care  must  be  taken  not  to  heat 

^B  too  rapidly,  beginning  with  a  small  flame  and  slowly  increasing 

^H  if  necessary. 

^K  Fio.  U. 
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MELTING    POINT. 


By  determining  the  melting  point  we  are  able  to  judge,  not 
only  as  to  the  identity,  but  also  as  to  the  puritj'  of  many  organic 
solids.     Tbe  presence  of  but  minute  amounts  of  admixtures  ^H 

mostlv  influences  the  melting  point  b)^  either  raising  or  lowering  ^H 

it.    "^he  constancy  of  the  melting  point  of  a  substance  after  re-  ^H 

crystallization,  is  a  proof  of  its  purity.    To  determine  the  melting  ^^ 

point,  we  first  prepare  one  or  more  suitable  tubes.  This  is  done 
by  beating  uniformly  a  tube  of  tight  fusible  glass  in  a  strong  gas 
flame,  drawing  it  out  when  sufficiently  soft,  as  illustrate  in 
Figure  85,  then  cutting  it  in  the  middle  of  the  capillary  and  at 
Iwth  of  the  enlarged  extremities,  and  closing  the  tips  of  the 
pointed  extremities  in  the  flame.  The  substance  to  Se  examined 
19  then  reduced  to  a  fine  powder,  plaee<l  on  a  watch  glass  and 
either  dried  in  an  oven  at  100°  C,  or  allowed  to  stand  over  sul- 
phuric acid  in  a  desiccalor,  until  it  ceases  to  lose  weight.  The 
nno  powder  is  introduced  into  the  tube  and  by  cnreful  tapping  ia 
brought  (o  the  bottom.    The  capillary  is  filled  to  a  height  equal 
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to  that  of  the  mercury  in  the  bulb  of  the  thermometer.  Care 
should  be  taken  that  the  powder  is  not  packed  too  firmly  in 
the  tube.  Then  the  one  or  two  tubes  are  fastened  to  the  ther- 
mometer by  means  of  a  rubber  band  (Fig.  87),  care  being  taken 
that  it  is  at  least  4  Cm.  (IJ  inches)  above  the  surface  of  the 
liquid  into  which  the  tubes  are  inserted.  The  thermometer 
witii  attached  tube,  is  secured  in  a  clamp  and  lowered  into  a 
beaker  glass  (100-120  Co.),  which  is  filled  about  two-thirds  full 


with  any  clear  liquid  which  is  a  good  conductor  of  heat.  The 
extremity  of  the  thermometer  should  extend  to  within  about 
1.2  Cm.  (or  \  inch)  of  the  bottom.  The  beaker  is  then  placed  on 
a  wire  gauze  and  heate<l  slowly  by  a  low  flame,  the  Ii»juid  being 
carefully  stirred  so  as  to  insure  a  uniform  equalization  of  the 
temperature  ihrougliout.  Most  substances  shrink  just  before 
melting,  which  usually  takes  place  suddenly.  The  moment 
when  this  occurs,  note  the  temperature  of  the  thermometer.     It 
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should  be  observed  whether  the  body  melts  suddenly  and  en- 
tirely, or  whether  a  portion  melts  and  the  balance  requires  a 
higher  temperature  and  greater  length  of  time  until  a  clear  fluid 
n.«ults.  this  extending  over  several  degrees  of  temperature.  When 
such  is  the  case,  the  substance  is  not  uniform,  that  is,  there  may 
Iks  an  admixture  of  some  foreign  or  allied  body  of  a  higher  or 
lower  melting  point,  or  it  is  sometimes  due  to  imperfect  drying 
of  tlie  substance.    Some  bodies  melt  with  decomposition,  g 


ally  eiving  ofF  gases  or  charring.     As  fluids  for  heating,  we 
usually  employ 

DiMtJlled  water  tor  »a\iatiaiee»  which  do  not  melt  ulrave.  .    .    ,    B0°  C. 
Par)>  mDcpntmlwl  BUlphuric  nciit  ri>r  substmims  which 

lio  not  mell  above, IflO"  C, 

Paruffiii  for  Hubslaucoi  which  do  not  melt  above, 300°  C. 

Suiiiliuric  acid  is  most  generally  employed  for  this  purpose. 

Fiu.  97. 
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Another  form  of  apparatus  (Fig.  i>0)  is  often  employed,  wiiich 
ia  essentially  a  double-mantled  tube.  The  outer  tube  (ft,  h)  is 
filled  with  sulphuric  acid,  introduced  at  d,  the  inner  one  (r) 
fwrves  as  an  air-bath,  in  which  the  entire  thermometer  is  sua- 
pemled,  being  thus  subjected  to  a  uniform  tem|)erature. 


MELTING  AXD  CONGEALING  TOINT  OF  FATS  AND  WAXFA 

There  are  various  methods  iu  use  for  determining  the  melting 

point  of  fats,  which  yield  more  or  less  discordant  results.    Some 

methods  roly  upon  the  temperature  at  which  the  fat  heffinx  to 

melt,  others  ujwn  the  leuijieniture  at  which  the  mass  ia  enlirtly 
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melted  and  clear ;  sLill  othera,  upon  the  temperature  when  the  | 
fat  begins  to  soften.     The  simplest  method  ia  to  draw,  by  suction, 
«  little  of  ttie  melted  fat  into  a  capillary  tube,  to  luse  the  end  of 
this  in  a  flame;  when  cool,  to  fasten  it  to  a  thermometer  and  ia  I 
proceed   as  already  directed.      Beiisemann  suggests  that  a   few  \ 
drops  of  melt«d  fat  be  brought  to  the  fxjsition  a  (Fig.  91),  by 
holding  the  tube  horizontally  and  Lipping,  then  cooling  by  drop- 
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ping  water  or  ether  on  the  outride;   placing  in  a  beaker  of  cold   I 
water,   attaching   to   a   thermometer,   and   then   warming   very  I 
slowly.     The  moment  when  the  solid   particle  of  fat  becomes 
loosened  and  begins  to  flow  down  the  side,  the  temperature  is  ' 
taken  as  the  "Beginning  Point;"  the  moment  It  unites  at  b  to 
form  a  clear  globule  of  melted  fat,  the  temperature  is  taken  ta 
"Complete  Melting  Point." 


CHAPTER  IV. 

APPLICATIONS  OP  HEAT  IN  VARIOUS  OPERATIONS. 

Under  this  head,  those  operations  which  require  a  high  degree 
of  temperature  will  be  considered  first. 

Use  of  the  Blowpipe. — A  knowledge  of  the  uses  of  the  blow- 
pipe is  important,  because  of  its  various  applications  in  analytical 
chemistry.  For  a  thorough  treatise  upon  this  subject,  the  student 
is  referred  to  Plattner's  "  Blowpipe  Analysis."  In  using  the  blow- 
pipe (Fig.  93),  a  constant  and  uniform  blast  of  air  must  be  kept 
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Sectional  View  uf  Bun^ten  Flame. 


Blowpipe. 


up  through  the  tube  by  the  operator,  who  must  use  the  muscles 
of  his  cheeks  as  bellows,  keeping  them  constantly  distended,  sup- 
plying air  as  needed.  This  blast  of  air  passing  through  the  dark 
cone  of  any  illuminated  flame,  produces  the  same  effect  as  that 
of  the  Bunsen  flame,  only  that  the  flame  becomes  long  and 
pointed  and  of  a  very  high  temperature,  being  concentrated  on  a 
very  small  amount  of  space.    The  flame  (Fig.  92)  is  divided  into 
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lwoparts,theiiiiieror(leoxidizingzoneat  aa(or  a.Fig.  i*4),for  here, 
where  some  of  the  gas  is  yet  unoxidiited  or  unconsumed,  oxygen 
is  removed  I'rom  metallic  oxides.    The  outer  zone  at  *  (or  b.  Fig.  94j 
is  called  the  oxidizing  Hame,  for  by 
Fi*i  n4.  the  high  tempemture  aiid  free  uc- 

cessof  oxygen,  metats  are  easily  oxi- 
diKed.  Wlien  a  flauie  of  very  high 
temperature  is  desired,  the  Blast- 
lainp(rigs,  77-78)is  best  employed. 
Operations  w[th  the  Cruci- 
ble.—  Crucibles  are  cup-shaped 
111,. «],![.,.  Muue.  vessels    of    round    or    triangular 

shape,  made  of  such  material  that 
lliey  will  stand  extremely  high  temperatures.  They  are  em- 
ployed in  carrying  on  the  process  of  ignition  or  smelting.  For 
large  operations  the  Hessian  or  graphite  crucible  is  employed- 
The  former  is  somewhat  porous,  hence  only  adapted  for  crude 
work ;  the  latter  withstands  a  very  high  degree  of  lieat  and  rapid 
changes  of  temperature  without  fracture.  For  general  operations 
of  the  chemist  or  apothecary,  the  [Ktrcelain,  platinum,  silver,  or 


llSaQ© 


.    f.  Cli;.    it.  Capper, 


nickel  crucible  ia  employed.  Porcelain  crucibles  are  best  adapted 
fur  general  use.  because  of  their  cheapness,  and  also  because  less 
care  is  nucessary  to  koep  them  in  order.  Moist  substances  should 
□ever  be  heated  in  such  a  crucible  over  the  naked  flame;  the 
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substance  should  ho  first  dried  by  placing  the  crucible  and  moist 
contents  on  a  water  bath  or  in  a  drying  oven,  and  when  thor- 
oughly dry,  placing  the  substance  in  the  crucible  and  the  latter 
on  a  pipe-stem  triangle  and  carefully  heating,  increasing  gradu- 
ally to  redness.  These  crucibles  should  not  be  employed  for 
fusing  caustic  alkalies.  Platinum  crucibles  are  best  adapted  for 
all  kinds  of  work ;  wet  precipitates  may  be  thrown  in  and  ignited 
at  once.  They  will  stand  an  intense  degree  of  heat,  and  may  be 
also  rapidly  heated  and  cooled.  Mixtures  that  give  off  free  chlo- 
rine or  contain  lead  compounds  should  not  be  heated  in  them.* 
They  should  be  cleansed  from  time  to  time  by  scouring  with 
moist  rotten  stone;  sand  should  not  be  used.  Silver  or  nickel 
crucibles  are  best  adapted  for  fusing  causlic  alkalies.  Care 
should  be  observed  not  to  heat  too  strongly,  for  there  is  danger 
of  melling  the  silver. 
The  following  operations  require  a  high  degree  of  heat. 

Ignitiox. — Ignition  is  employed  in  analysis  to  remove  the  last 
portions  of  moisture,  or  of  organic  or 
volatile  constituents,  from  inorganic  Pro.  86. 

substances,  in  order  to  convert  the  p 

latter   into  stable  weighable    com- 
pounds. The  filter  containing  the  pre- 
cipitate is  folded,  laid  in  the  crucible, 
which  is  then  placed  on  tiie  triangle 
and  heated  slowly,  until  the  Kltf  r  is 
reduced   to  ash:   then   the  heat  is 
increased  to  dull  redness,  in  which 
case   the    blast   lamp   is   nece-ssary; 
when  sufficiently  cool  it  is  placed  in 
the  desiccator,  being  handled  with  a  r^^ 
pair  of  crucible  tongs.    In  the  early  "■ 
stage  of  the  operation  the  crucible 
lid  is  removed,  until  all  carbonace- 
ous matter  is  burned  off;   then  the  igmiioii  wuhBiui  ump. 
cover  is  replaced  and  strong  heat  applied. 

hjrampUs : — A  solution  of  ferric  salt  im  precipitat^-d  by  an  alkali, 
and  the  precipitate  washed  and  dried  ;  ignition  then  converts  the 
ferric  hvdrate  into  ferric  oxide,  in  which  condition  it  is  weighed. 
Fe,(OH),  =  Fe,0,  +  3HjO.  Phosphoric  acid  is  precipitated  as 
magnesium  ammonium  phosphate  {"iMgNHtPO^  +  6ll,0).  this 
nn  ignition  yields  '2NH,.  7HjO  and  magnesium  pyrophosphate, 
MftPjO,,     The  latter,  a  stable  compound,  is  weighed. 

t'usio.v. — This  is  liquefaction  of  solids  by  heat.  We  fuse  those 
solids  which  liquefy  aud  do  not  suffer  chemical  change  by  heal. 
In  analytical  ojicrations,  we  fuse  silver  chloride,  to  preclude  the 
presence  of  any  moisture.     Caustic  potash  and  soda  are  fused  to 

■  Aim  Mullt  tlkallfli.  cjuMa.  or  niiulllc  ulia  nli«l  villi  ar|ulc  aullan. 
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remove  all  traces  of  moisture,  then  moulded  into  sticks  for  the 
sake  of  convenience. 

Calcination. — Some  inorganic  substances  are  strongly  heated 
(until  of  constant  weight),  to  remove  some  volatile  constituent,  as 
water  of  hydration  or  carbonic  acid  gas. 

Example. — Limestone  or  marble,  on  being  strongly  heat-ed, 
yields  calcium  oxide  (burnt  lime).  CaCOj  =  CaO  +  COj.  Mag- 
nesium carbonate  (MgC0»^4  Mg(0H)2,  when  calcined,  yields  mag- 
nesia (MgO),  water,  and  carbonic  acid  gas. 

Deflagration. — The  subjecting  of  inorganic  salts  to  strong 
heat,  whereby  decrepitation  takes  place,  with  the  giving  off  of 
oxygen. 

Example : — 

XaNO,      :-=      NaXO,      -f     O.  2KC10,        =  2KCI  -f  30, 

Sodium  Nitrate.     Sodium  Nitrite.    Oxygen.      PotaMium  Chlorate.    Potassium  Chloride.    Oxygen. 

Torrefaction. — The  subjection  of  drugs  to  roasting,  whereby 
an  alteration  in  their  properties  and  constituents  takes  place. 

Example. — Roasting  of  coftee.  Rhubarb  possesses  cathartic 
properties,  but  on  roasting,  the  cathartic  principles  are  destroyed 
and  an  astringency  is  developed. 

Carbonization. — The  subjection  of  organic  substances  to 
strong  heat,  out  of  contact  with  air. 

Exaiuple. — Wood  charcoal  and  animal  charcoal.  When  these 
arc  burnt  in  open  air,  ashes  result. 


CHAPTER    V. 
VAPORIZATION. 

OPERATIONS  REQUnilNG  A  LOWER  DEGREE  OF  HE.VT 

Tile  slow  conversion  of  a  liquid  into  the  guseons  condition  is 
dosigniitetl  by  the  ^neral  term — ['aporis<Uion.  As  applied  in 
pliarmacy,  when  it  is  intended  to  separate  a  volatile  liquid  or 
solvent  Irom  a  solid,  or  a  more  volatile  from  a  less  volatile  liquid, 
or  for  the  purpose  of  concentrating  a  liquid,  the  process  is  called — 
Eiapiiraiwu.  When  the  volatile  portion  or  portions  are  sought 
for,  it  is  called — DhtillntUm. 

When  a  volatile  is  to  be  separated  from  n  non-volatile  solid,  it 
is  called — Subtim<Uion. 

When  solidn  are  deprived  of  moisture  at  a  low  temperature,  it  is 
cal  led — Dewmtion . 

When  crystalline  salts  are  deprived  of  their  water  of  crystalli- 
zation by  means  of  heat,  it  is  called — Exsiccation. 


EVAP08.VT10S. 

In  pharmaceutical  operations,  we  resort  to  evaporation  for  the 
concentration  of  liquids,  the  collection  of  a  dissolved  body 
(extracts),  or  for  the  purposes  of  crystallization.  For  pharmaceu- 
tical or  teclinico-chemical  {lurposes,  the  principal  object  to  be 
considered,  is  the  saving  of  tnne  and  fuel.  In  quantitjitive  analy- 
sis this  is  not  considered,  care  and  attention  being  directed  to 
guard  against  loss  or  contamination  of  the  substance  operated 
iijwn. 

According  to  the  nature  of  the  solvent  and  dissolved  body,  the 
method  of  evaporation  may  vary,  as  to  the  vessel  in  which  it  iy 
carried  on,  or  the  nature  of  the  source  of  heat.  The  rapidity  of 
evaporation  deiK-nds  upon : 

1st.    The  amount  of  surface  of  the  liquid  exposed. 

2d.    The  temperature  of  the  liquid. 

3d.    The  nature  of  the  liquid  and  dissolved  body. 

4th,  The  atmospheric  pressure,  also  the  atmospheric  humidity. 

5th.  The  nature  of  the  vessel. 

1st.  The  larger  the  amount  of  surface  exposed  to  the  atmos- 
phere, the  more  rapid  is  the  rate  of  evaporation,  for  it  is  evident, 
that  a  liijuid,  containeil  in  a  shallow  eva[>orating  dish,  will  evap- 
orate more  rapidly  if  exposed  to  the  same  tem|>erature,  than  the 
same  quantity  contained  in  a  deep  narrow  vessel.  Shallow 
TCttsels  favor  ebullition,  since  there  is  a  lesser  weight  of  liquid 
above  the  source  of  heal,  therchv  affording  less  resistance  to  the 
71 
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escape  of  bubbles.     When  we  evaporate  below  the  boiling  point, 
ive  endeavor  to  present  as  much  surface  as  possible  to  the  air; 


hence,  by  stirring,  a  fresh  surface  is  constantly  brought  into  con- 
tact with  the  air.    This  operation  nmy  be  carried  on  mechanic- 


rlnn  A|ip*riliu  iKaehbn  ai 


ally  by  means  of  rotating  paddles  or  stirrers  as  shown  in  Ftga.-] 
y7,  PS.  This  method  of  evaporation  is  largely  employed  in  phar-  ' 
nuLceutical  laboratories,  when  we  desire  to  rapidly  concentrate  a 
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Hiiid  at  as  low  a  tempemture  as  possible,  to  avoid  injury  to  the 
drug.  In  various  industries,  where  surface  evaporaiiou  is  re- 
sorted to,  large  surfaces  are  exposed  in  shallow  tanks,  over  which 
the  flame  or  hot  gases  from  the  furnace  are  allowed  to  pass.  Fie. 
09  illustrates  the  same  principle,  but  in  auother  form.  This 
pul«nled  apparatus  of  Siebert  (Hanau  ^/m)  is  employed,  particu- 
liirly  in  the  concentration  of  sulplmric  acid.  The  acid  to  be  con- 
centrated flows  into  the  pocket  at  d,  the  blade  /  controls  the  flow 
so  that  only  a  thin  stream  trickles  down  the  steps  of  the  heated 
cascade,  the  vapors  being  removed  through  f>. 

2ii.  The  increase  of  temperature  in  a  liquid  accelerates  evap- 


Qundt  Braponior  (Si«twr1|, 


oration  hy  increasing  the  elastic  force  of  the  vapors,  thereby 
facilitating  their  rapid  liberation. 

3d.  The  nature  of  the  liquid  or  solvent,  that  is,  the  density  and 
coliesion  of  liquids,  influence  the  elastic  force  of  the  vapors. 
Relatively  light  and  mobile  liquids,  as  ether  or  alcohol, evaporate 
far  more  rapidly  than  water,  since  ihey  allow  a  rapid  escape  of 
the  bubbles,  while  on  the  contrary,  the  cohesiveness  of  a  solution, 
like  that  of  syrup  or  mucilage,  oners  considerable  resistance. 

The  presence  of  a  dissolved  body  raises  the  boiling  rioint  of  a 
liquid  materially,*  hence,  not  only  is  a  higher  degree  of  heat  re- 
quired, but  the  rapidity  of  evaporation  may  also  be  greatly  im- 
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peded,  by  the  formation  of  a  crust  of  saline  or  other  solid  matter 
cm  the  surface  of  the  liquid,  which  would  prevent  the  escape  of 
steam  bubbles. 

4lh.  Influence  of  atmospheric  pressure.  As  already  stated,  the 
Itoiling  j)oint  of  water  at  normal  atmospheric  pressure  of  760 
Mm.  is  HJO"  C.  If  the  pressure  be  decreased,  the  boiling  point 
likewise  decreases,  with  an  increase  of  rapidity  of  evaporation.' 
If  pressure  be  exerted  upon  the  surface  of  the  liquid,  it  causes  a 
material  rise  in  the  boiling  point,  diminishing  the  rapidity  of 
evaporution.t     Again  no  evaporation  can  take  place  in  a  space 


already  saturated  with  tho  vapor  of  the  same  liquiil ;  hence  the 
rapidity  of  evaporation  is  influenced  according  as  the  surround-   , 
iiig  iilniosphere  is  more  or  less  charge*!  with  the  same  vapor.     If    | 
wo  direct  a  current  of  air  over  the  surface  of  the  fluid,  we  remove   , 
these  vapors,  thereby  facilitating  the  rapidity  of  evaporation. 
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With  this  erni  in  view,  vftrioiis  forms  of  apparutuB  have  been 
devised.  Figs.  100, 101,  illustrnte  a  very  simple  and  old  mode  of 
creating  a  current  of  air  during  evaporation.  By  means  of  a 
clamp,  the  funnel  is  held  inverted  over  the  evaporating  dish,  the 
vajmrs  rising  upward  through  tlic  funnel,  and,  like  a  smoke-stack, 
cause  (by  suction)  a  current  of  air  to  flow  in  over  the  surface.  In 
Fig.  100  the  edge  of  the  funnel  is  curved  inward,  forming  o 
trough  to  colled  any  vapors  that  may  be  condensed,  thereby  pre- 
venting them  from  runnmg  back  into  tlie  Huid.  Fig.  101  consists 
of  a  plain  funnel  witli  a  gloss  tube  fitted  into  the  neck  by  means 
of  tt  cork,  the  lower  end  extending  close  to  the  surface  of  the 
lifiuid. 

">lh.  Nature  of  the  vessel  and  surface.  Evaporation  proceeds 
more  rapidly  with  less  heat,  in  vessels  of  copper,  platinum,  iron, 
tin.  etc..  than  in  those  of  jwrcelain  or  stoneware,  because  of  the 
greater  heat -conductivity  of  the  former.  If  the  inner  surface  of 
the   vessel    be   rough,   corrugated,  or   uneven,   more   surface   is 


thereby  exjtosed  to  the  source  of  heat,  imparting  therefore  a 
greater  amount  of  lieat  to  the  fluid,  thereby  facilitating  evapora- 
tion. In  a  glass  vessel  of  smooth  surface,  the  temperature  of 
water  may  rise  to  105°  C.  before  boiling,  because  the  water  be- 
comes superlieated  ;  if,  however,  a  piece  of  broken  glass  be  placed 
in  the  vessel,  ebullition  will  proceed  rapidly  and  rjuietly  at  the 
u.Hual  temperature  of  100*  C,  the  sharp  edges  of  the  glass  acting 
mechanically,  in  assisting  the  disengagement  of  heat  hubbies. 

EvAPORATiXG  Vksskls. — Porcelaiu  dishes  are  best  suited  for 
the  general  uses  of  the  apothecary.  They  should  be  as  shallow  as 
possible,  as  illustrated  in  Fig.  10*2.  The  last  four.  Hut-bottomed, 
are  intended  as  crystallizing  dishes.  Because  of  their  fragile 
nature,  to  avoid  injury  to  either  the  vessels  or  the  substance, 
they  are  best  heatod  on  a  steam,  water,  oil  or  sand  hath.  Where 
it  is  necessary  to  heat  directly,  the  precaution  should  betaken 
carefully  to  dry  the  outside  of  the  ^-essel,  then  to  place  on  n  wire 
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tptax^  (Ftf^  VIS),  tad  to  be^  bestiog  gndullv.    Wben  bmted 
//rcr  ft  naked  tl»au!,  porcelain  cracks  reftdttv  it  the  nmdne  ta 

allowed  to  aeC  or  cake  in  the  bottom ; 

beooe,  in  erapontine  any  saline  to- 
Inlioa,  we  Bbcrald  always  cam-  on 
the  ofierauoo  on  a  batli/ther^y  not 
only  avoMiug  the  Hanger  o(  break- 
ing the  (lisli,  but  also  the  sputtering 
of  ttte  boiling  li<|uiilaD(]  decrepita- 
tion of  the  drj-iiig  salt.  Enameled 
t>t»eet  ir*tn  dishes  (agate  ware),  arc 
very  UHeful  and  lasting;  they  ehoold 
bf  discarded  should  the  enamel  chip 
nil'  iimide.  Copper  and  earthen  ve«- 
w-b  are  employed  only  by  the  inanu- 
fHcturer  for  lai^er  ofierations.  In 
many  chemical  and  pharmaceutical 
oiieralionH,  it  should  not  be  forgotten 
that  the  material  of  theevartorating 
voHHol  exercises  considerahle  influ- 
ence on  the  liquids  to  be  heated. 
DUtlllud  watur,  when  l>oiled  tiome  time  in  glass  vessels,  dissolves 
tippn'rlnhlu  <|nuntiLieH  of  this  material,  owing  to  the  formation  of 
HiiUiblct  MllicatuH.  The  particlot  dia»olvi.'d,couaist  chiefly  of  potassa, 
iir  Mxla  iir  lUne,  in  combination  with  silicic  acid.    A  much  larger 


I 
I 


h  l*K«wlr  H*iutai*rt 


pri>|>oi-tlon  of  bUm  it  dtKiolved  by  water  containing  cnn^tic  < 
wirlM»n«t<'<l  altidi.  Tmcw  of  copper  are  generally  found  i 
extracts  wliii'h  havo  been  evapt>rated  in  copper  vesaela. 

VAdiru  AiTAiuTCi*— Diwrii-tJiTinN  uNnicR  DiiiisisHKn  Pbes-  i 
ai'HK.— The  boillnm  [toint  of  a  liquid  is  materially  Io«-ered  by  tbe  | 
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removal  of  atmosplieric  pressure  (page  74).  We  find  a  practical 
application  of  tliis  fatt  in  ilie  "  \  acuum  Ajipanitue."  Jt  is  of 
tilt)  greatest  value  in  pliarmacy,  for  the  rapid  concentration 
of  certain  solutions,  chiefly  of  organic  suhstances,  such  as  the 
preparation  of  solid  extracts.  By  means  of  this,  we  not  only 
increase  the  rapidity  of  evaporation,  but  avoid  injury  t«  the 
sensitive  plant  principles  by  the  lower  degree  of  heat  employed 


I 


and  absence  of  the  oxidizing  influence  of  the  atmospherie  air. 
Fig.  HXi  illustrates  a  smaller  vacuum  apparatus  for  the  use  of 
apotheoarteB.  Its  construction  and  use  is  exceedingly  simple. 
Tlie  copper  vessel  A.  serves  as  a  water  or  steam  bath  ;  in  tliis  is 
suspenued  a.  jmrcelain  or  copper  evaporating  dish,  which  is 
covered  with  a  glass  dome  B  made  air-tight  by  means  of  a 
rubber  joint;  the  thermometer  is  inserted  at  C,  the  air  is 
ezhaiistiid   from  Iho  apparntua  by  means  of  the  water-pump 
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E,  the  class  vessel  D  serves  as  receiver,  and  this  is  closed  by 
a  metallic  lid  to  which  is  attached  the  indicator  F,  CQablin^  ibc 
o|>erator  lo  control  the  vacuum.  Fig,  107  illustrates  a  sectional 
view  of  a  vacuum  pan  of  modern  construction,  such  as  is  employed 
iu  the  industries  in  the  evaporation  of  sugar  solutions,  or  the  pre- 
paration of  extract  of  beef  or  of  condensed  milk. 

Rapid  Evaporation, — Besides  the  usual  methods  of  facilitating 
evaporation  as  already  mentioned,  another  deserves  mention,  and 
that  is  the  method  of  evaporation  by  the  application  of  heat  orer 
the  surface  of  the  liquid.     Tliis  method  is  applicable  to  all  non- 
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inflammable  liquids  such  as  are  not  injured  by  heat.     Fig.  106 
illustrates  Hemiwl's  method,  in  which  a  flame  burns  directly  abova 
the  surface  of  ttie  liquid,  the  entire  apparatus  being  enclosed  in 
a  cylindrical  glass  vessel,  which  is  connected  with  a  puuip,  for  the  i 
rapid  removal  of  the  vapors  and  gases.     Another  method,  is  that   i 
of  the  Government  laboratory  of  (he  Netherlands.  Theanparatas  ! 
consists  of  an  iron  plat?  standing  on  four  legs;  near  eacli  comer  i 
is  an  opening,  through  which  the  tubes  of  four  Buni»en  burners 
are  adjusteil  to  such  a  heiglit  that  their  tops  will  be  a  little  higher 
than  the  t-dge  of  the  capsule,  which  is  placed  on  the  iron  jMate.  ' 
A  second  plate  is  then  adjusted  over  the  burners.    When  the  four 
ttamos  are  lit,  the  upiier  iron  plat«  causes  the  flame  to  spread  out   ' 
alone  the  plat^,  the  'lirect  flame  and  radiation  of  heat  causing  a 
rapid  eva|H>ration  to  take  place.     In  evaporating  inflammaDle 
liquids  on  the  water  bath,  it  is  best  lo  surround  the  flame  by  a 
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wire  gauze  (Fig.  1 00),  to  prevent  any  danger  of  the  liquid  or  vapor 
igniting. 

For  evaporating  or  concentrating  small  amounts  of  verj"  vol- 
atile solvents,  sucli  aa  ether,  carbon  disulphide,  or  petroleum-ether, 
it  is  best  to  place  ihe  vessel  io  a  drying  closet  or  desiccator,  or  under 
a  bell  jar  which  contains  an  absorbent,  such  as  sulphuric  acid, 
burnt  lime,  etc.  For  when  we  allow  these  fluids  to  evaporate  in 
the  open  air,  owing  to  the  lowering  of  temperature,  and  the  rapidily 
of  evaporation,  water  is  condensed  on  the  sides  of  the  vessel  and 
contaminates  the  residue.  Evaporating  vessels  of  perpendicnlar 
sides  should  be  employed  for  volatile  Huids  containing  solids  in 
solution,  as  such  liq- 
uids tend  to  crawl  up  ^'*'-  ^'*- 
over  llie  edge  of  the 
dish  and  deposit  solid 
matter  on  the  out- 
side. 

In  evaporating  liq- 
uids which  give  off 
irritating  or  corrosive 
vapors  or  gases,  the 
operation  should  be 
carried  on  in  a 
"  DraughtChamber" 
(Fig.  110).  This  may 
bo  built  into  a  chim- 
ney-flue or  imme- 
diately in  front  of  it, 
the  flue  leading  off 
from  the  top  of  the 
chamber  as  shon-n  in 
Fig.lll.  Agasflame 
above,  serves  to 
create  a  strong, 
steady  draught.  The  khbim]-*  Enponur. 
chamber  may  be  ar- 

rangefl  as  shown  in  Fig.  110,  where  the  draught  chimney  extends 
up  one  side  of  the  chamber,  there  being  an  opening  below,  where 
the  gas  may  be  lit.  Above,  near  the  top,  is  a  similar  opening 
which  serves  to  remove  all  gases.  In  absence  of  such  arrange- 
ments, we  can  remove  noxious  vapors  by  inverting  a  large  glass 
funnel  over  the  evaporating  liquid,  it  being  held  in  position  by 
means  of  a  clamp  over  the  neck,  n  rubber  tube  being  attacheil  lo 
the  end  of  the  stem,  and  the  other  end  of  the  lube  being  Ie<i  to 
a  wat<?r  pump.  The  suction  produced  will  carry  off  all  traces  of 
noxious  vaiKirs, 

In  eva[x)rating  such  liauids  as  contain  salts  in  solution,  it  is 
Ovccfisary  lo  stir  conalantly,  for.  aa  they  become  concentrated,  a 
ndine  scum  forma  upon  the  surface,  which  prevents  further  evap- 
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oration.    Those  liquids  which  form  a  scum  or  skin  on  the  surface  " 
(for  instance,  milk),  or  frothy  solutions,  i^tiould   be  mixed  with 
washed  sand  or  pulverized  glass  and  then  constantly  stirred  while  ' 
evaporating. 

SposTASEOua  EVAPORA.TIOS. — Water,  and  many  other  liquids, 
will  evaporate  without  the  application  of  heat,  simple  exposure 
lo  the  air,  with  as  large  an  area  of  surface  as  possible,  being  all 
that  is  necessary.  We  apply  this  method  of  concentration  to  those  I 
liquids  which  contain  bodies  that  are  injured  by  any  degree  of 

Fig.  no.  Fio.  111. 


heat,  also  for  the  slow  vaiiorizatiou  of  solutions  of  crystallizable  ' 
iMxlies,  so  as  to  obtain  well  formed  crystals.  Instead  of  placing 
these  vesst'ls  in  the  open  air,  we  sometimes  place  them  in  a  dry- 
ing closet  (fig.  172).  always  ttiking  the  precaution  to  cover  ite 
vessel  loosely  with  muslin  or  filter  paper,  to  prevent  particlefl  of 
dust  from  dropping  into  the  fluid.  We  sometimes  carry  on  slow 
evaporation,  by  placing  the  dish  on  a  tripod  and  setting  this  u|)on 
the  flat  top  of  a  stove  or  over  a  hot-air  radiator. 
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Baths. — For  general  purposcsof  evaporation  we  employ  various 
baths,  in  order  that  we  may  control  the  temperature  of  evapora- 
tion.   Sometimes  it  is  necessary  to  subject  a  liquid  to  a  prolonged 


high  degree  of  heat;  again  in  others  it  is  necessary  that  the  tem- 
perature should  not  rise  above  a  certain  limit.  For  the  purpose 
of  regulating  the  degree  of  beat,  we  use  various  liquids  of  difirerent 
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boilinf;  points.  The  most  common  of  these  is  wat^r  (used  in  the 
wat«r-baUi),  by  means  of  which  we  reach  a  temperature  of  about 
97"  C.    A  wator-balh  is  generally  constructed  of  copper  or  iron 
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(Figs.  112, 113).    In  order  to  avoid  the  inconvenience  of  constant! 
watching,  to  prevent  them  becoming  dry,  the  water-bath  with.] 


Fro.  118. 


ETatHiruIln^Keltle. 


"constant  level"  (Figs.  114, 115, 11(5) is  preferably  employed.     In  j 
this,  the  water  entera  through  B.  flows  through  the  horizontal  tube  ] 


Cinto  the  bath;  this  when  filled  to  a  certain  height,  causes  an  I 
overflow  in  B  which  ia  drawn  off  by  A.    By  connecting  this  with  I 
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a  hydrant,  the  supply  of  water  can  be  automatically  regulated.  J 
Fig.  116  illustrates  another  design  in  which  the  water  is  supplied  1 
from  a  self-regulating  flask.     Fig.  118  illustrates  a  large  copper! 
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bath  heated  by  a  steam  jacket ;  this  is  adapted  for  evaporating 
large  quantities  of  liquids,  as  in  the  preparation  of  extracts. 

A  Saiiil-balh  (Fig.  110)  consists  of  an  iron  vessel  with  either 
round  or  flat  luittom,  which  is  tilled  with  clean,  dry  sand. 
The  vessel  to  be  heated  is  partly  embedded  in  the  sand  and  tlie 
entire  apparatus  placed  on  a  tripod  (Fig.  120)  and  heated.  M'e 
employ  the  sand-bath  where  we  desire  to  heat  a  body  to  a  high 
temperature;  it  also  prevents  a  too  rapid  rise  or  fall  of  tempera- 
ture which  might  fracture  the  vessel.  Sea-sand  answers  beet  for 
this  purpose,  but  it  should  be  well  washed  and  dried  before  use. 
Not  more  tlian  a  i  inch  layer  of  sand  should  be  between  the 
bottom  of  the  vessel  and  the  flame. 

The  Oil-btOh  is  intended  for  temperatures  not  rising  above 
250'  C.  (482°  F.).  For  this  purpose  paraffin  is  best  adapted, 
since  most  fixed  oils  evolve  very  unpleasant  odors  when  lieated. 
Glycerin  may  be  employed  for  temperatures  up  to  165°  C,  (329°  F.). 


Ti1(-id«. 

Balhji  of  Saline  Solulioiis  are  occasionally  employed  in  oper- 
ations where  we  desire  a  certain  regulated  temperature,  without 
the  precaution  of  a  thermometer  The  boiling  point  of  distilled 
water  is  100*  C.  (212°  F.),  but  if  we  add  any  morganic  salt,  the 
boiling  point  will  be  raised  in  proportion  to  the  quantity  and 
nature  of  the  salt  added.  If  we  form  saturated  solutions  we  find 
their  boiling  points  constant.  The  following  table  gives  the  tem- 
perature obtamed  by  boiling  saturated  solutions  of 

c.  r, 

Rodinm  8n1pliiil«, 100.5'  213.fi' 

Copper  SulphBle 102."  215.8' 

Hodiam  Borate, 105.°  221.0" 

Sodium  Chlonde, 106.'  ^SS.fP 

AmiDoniom  Chloride. 112.'  233.*' 

Hodinm  Nitr»t*. 117.'  242.9" 

Sodinm  AcHbI*. 133.'  asi.ff" 

falrium  Chloride 141.'  385.8" 

Zinc  Chloride IBO."  330.0" 

Zinc  Chloride,  Pnacd 700,"  12S2.0" 
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Air-bath* — " Dr.  H.  Fleck  reoommends  the 
simple  air-bath,  illustrated  by  Fig.  122,  which 
has  been  in  successful  use  for  several  years, 
doing  all  the  duty  of  a  water-,  oil-,  or  paraffin- 
bath.  By  a  circular  cut,  or  other  means,  glass 
rings  are  prepared  from  cylinders  of  various 
sizes.  These  rings,  from  2  to  10  Cm.  in  height, 
are  set  upon  an  iron  plate,  and  covered  with  a 
similar  one,  having  suitable  openings  for  receiv- 
ing a  thermometer  and  the  vessels  intended  to 
be  set  upon  it.  If  high  temperatures  are  re- 
quired, low  cylinders  (of  about  2  Cm.  in  heieht) 
are  selected ;  low  temperatures  require  higher 
cylinders  (5  to  10  Cm.).  The  cylinders  are 
scratched  with  a  diamond,  in  a  vertical  direc- 
tion, so  that,  if  they  should  crack,  the  fracture 
would  always  be  up  and  down.  This  simple 
apparatus  permits  the  maintenance  of  constant 
temperatures  of  50  to  300°  C.  (122  to  572°  F.)  and 
Fiwk's  Air-Baih.  over.  Its  transparency  is  an  additional  advan- 
tage, when  it  is  of  importance  to  watch  the  pro- 
gress of  reactions,  as  often  happens,  in  synthetical  experiments." 


*  As  descrilMxl  io  the  "  Proceed.  Amer.  Phar.  An*ii,'*  1882,  p.  88. 
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the  more  volatile  from  less  volatile  liquids.  The  apparatus  (Fig. 
12'))  consists  of  a  dwliUing  Jiask  (or  retort)  A,  in  1*111011  the  fluid 
IB  heated;  the  cooling  apparatus  B,  in  which  the  vapors  are 


ii-i'd,  ia  called  the  conrferwter,  and  the  receiver  C,  which 
lu  collect  the  condensed  liquid.    The  distilling  flask  may 


bo  oilhur  a  retort  as  illurtratcd  in  Fig.  123.  or  an  ordinary  flask  | 
titttKl  with  a  bent  tube  serving  as  a  beak  (Fig.  125),  or  we  may  J 
employ  the  "/ractiunatitig  jiaak  "  (Fig.  126),  which  admits  the  1 
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of  a  thermometer,  the  projecting  side  tube  Iwing  connected  with 
the  condenser. 

Retorts  are  either  closed  ua  illustrated  in  Fig.  128,  a,  h,  or  pro- 


vided with  tubulures  as  in  c,d,  through  which  liquids  maybe 

introduced,  and  a   thermometer  or  safety   tube  inserted.     This 

tubulure  must  be  so  placed,  that  the  ther- 

Fid.  129.  nionieter    or    safety    tube    may   stand    erect 

w  and    not    come    in    contact    with   the   sides 

1  of    the   retort.      The    retort    must    be    bent 

■  in   sharp  at  the    throat,  without,  however, 

k 

rvilni  lU'lort,  EirlhsDvim  RctorU. 

narrowing  the  tube  (see  Fig.  128, 
a).      The    form    b    should    not    be  ""■ 

uaed,  because,  in  boiling,  the  fluid 
18  liable  to  be  carried  over  mechanic- 
ally. Fig.  128,  d  ilhistrates  a  poorly 
placed  tubulure.  Besides  glass  re- 
torts, we  find  them  made  of  porce- 
lain, earthenware,  iron,  lead,  copper 
and  platinum. 

Condensers. — Fig.  132  illustrates 
the  most  simplo  form  of  the  so-culled 
"Liebig's  Condenser,"  which  consists 
of  a  long  glass  tulw  surrounded  by 
another  of  larger  diameter,  but  somewhat  shorter. 


■ 


1 


At 
end  of  the  larger  outside  tulje,  is  inserted   a  perforated 


d  cork,         ^^1 
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which  serves  to  hold  the  inner  tube  and  admits  a  short  bent  tube 
nt  botli  ends,  serving  for  the  admissiuii  and  dischai^o  of  water 
which  circulates  in  the  space  between  the  smaller  and  lar^r 
tubes.  Figs.  133,  134,  135,  illustrate  other  forma,  in  which  the 
openings  for  water  are  made  in  the  upper  and  lower  ends  of  the 
outer  tube. 

Another  form  is  that  in  which  the  inside  condensing  tube  con- 
sists of  a  spiral ;  this  offera  a  very  targe  condensing  surface,  whicli 
is   necessary    in   distilling   volatile  liquids,   such   as 
Fro  133.    gtiigr  or  carbon  disulphide.     Fig.  13(5  illustrates  the 
t  condenser;"  these  are  made  of  glass  or  metal. 
When   of  metal,  the   condensing   pipe   should  be  of 
block  tin ;  it  is  cooled  by  means  of  water  or  a  mixture 
of  salt  and  ice. 


When  the  boiling  point  of  the  liquid  ia  above  150"  0,,  it  is 
only  no<!es9flry  to  employ  an  air  cooler,  which  consists  of  a 
straight  tube  of  large  enough  diameter  to  slip  over  the  tip 
of  the  fractionating  flask,  us  in  Fig.  137. 

The  Reccivrr  is  that  vessel  into  which  the  distillate  is  discharged. 
For  this  purpose  we  employ  Hasks  or  beaker  glasses.  The  tip  of 
the  condenser  should  reach  inside  of  the  receiver,  and  these  con- 
nectioii.i  should,  if  thv  liquid  is  volatile,  be  as  tight  aa  possible, 
making  allowance  however,  for  the  escape  of  air. 

Adaptert  are  conical  or  tapering  tubes  of  glass,  which 


on-    ^^H 
ble,    ^H 

ara     ^H 
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intended  to  be  attaclied  to  the  extremity  of  the  condenser  for 
conveying  the  distillate  into  the  receiver,  or  for  attaching  tlie 
retort  or  Hask  to  the  condenser  (Fig.  142). 

I'inch-cocts. — For  the  purpose  of  Fio.  isfl. 

regulating  the  How  of  a  liquid  or 
gas  through  a  rubber  tube,  we  em- 
ploy the  pinch-cock  (Fig.  138) ;  frillua- 
trates  the  usual  form,  which  is  in- 
tended for  closing  a  tube  entirely ;  c 
and  (/can  be  regulated  by  means  of  a 
lhumb-3crew,  hence  they  are  better 
adapted  for  general  use.  The  form 
illustrated  in  Fig.  139  recommends 
itself,  in  that  it  can  be  quickly  ap- 
plied or  removed  from  a  rubber 
tube,  without  breaking  a  joint;  and 
by  means  of  the  thumb-screw,  the 
flow  of  gas  or  water  can  easily  be 
regulated. 

In  the  fitting  up  of  apparatus, 
some  attention  must  be  given  to 
the  cutting  and  bending  of  glass 
tubing.  Heavy  tubing  should  not 
be  used,  except  in  spet^'ial  instances  j, 
where  strength  is  specially  desired. 

Offfinj^.— -Glass  tubing  is  cut  by  meaus  of  a  triangular  file  or  a 
hardened  knife  edge,    ilake  a  single  well  defined  scratch  or  cut 


across  the  surface,  then  grasp  the  tube  on  each  eide  of  the  cut, 
(Fig.  144)  with  thumlHi  opposite,  and  carefully  tap  on  the  edge  of 


iJO 
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a  table.  With  tubes  of  largLT  diameter  or  of  very  tbick  walls, 
the  file  cut  should  extend  at  least  lialf  around  the  tulx'.  When 
the  file  or  knife  fails  tj.»cut  properly,  moisten  with  water  or  oil  of 
turpentine.  When  it  is  necessary  to  break  off  a  short  ^iece^near 
tlie  end  of  a  tube,  hold  the  shorter  portion  in  a  towel  to  protect 
the  hand  from  accidental  cutting.  The  rough  ends  of  tubing 
should  always  be  rounded  off  by  holding  (rotating)  them  iii  the 
Bunsen  Hame. 


I 


Bending  Tuhituf. — Tubing  is  best  bent  in  the  wiile  gas-flame, 
holding  it  horizontally,  and  rotating  slowly  and  continually  so  as 
to  heat  the  tube  uniformly  on  all  sides.  As  soon  as  the  glass 
begins  to  soften,  hold  it  .steadv,  and  allow  it  to  slowly  bend  to  the 
deaired  angle,  as  shown  in  t'lg.  145.  In  bending  a  tube,  force 
must  not  be  used,  the  tube  must  be  carefully  and  equally  heated 
on  all  sides,  otherwise  the  angle  will  be  unevenly  bent  or* collapse 
(Fig.  14fi.  b,  cj.  A  poorly  bent 
angle  may  be  restored  by 
softening  it  in  the  Same  and 
then  blowing  into  the  tube 
genlly.  having  closed  one  end 
with  a  cork. 

flawing  out  of  Tiibiup. — It  is 
often  necessary  to  draw  a  tube 
out  to  a  fine  point  for  use  in 
the  wa-sh  bottle  (also  called 
"etprit!!  bottle"),  or  for  making  a  capillary  tube  for  melting 
point  determinations.  The  same  precautions  should  be  observed 
nere  in  regard  to  heating,  as  above  stated ;  then,  when  the  glass 
is  sufficiently  soft,  the  tul>e  should  be  drawn  out  slowly  to  the 
desired  length,  constantly  rotating. 

Fitting  JoitU*. — For  fitting  the  joints  of  apparatus,  the  best  velvet 
corks  should  be  employed.     Rubber  stoppers  are  still  better,  as 
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they  give  a  very  secure  joint,  impervious  to  acids  and  gases.     But 
rubber  should  not  be  employed  where  it  might  come  in  contact 


with  such  solvents  as  chloroform  or  carbon  disulphide.    Corks, 
before  being  used,  should  be  gently  pressed  and  softened,  tlien 


perforated  by  means  of  the  C4yrk  horn-  (Fig.  147).     Cork  borers 
are  brasd  cylinders,  the  lower  edges  of  which  are  sharpened,  the 


if 
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milled  heads  affording  a  firm  hold.  "When  dull,  the  ( 
readily  sharpened  on  a  whetstone  or  by  a  file.  In 
boring  a  cork,  place  it  on  a  block  of  wood,  then  with  a 
tube  of  the  desired  size,  moistened  with  water,  push 
through  with  a  twisting  motion,  taking  care  to  keep  the 
instrument  perpendicular.  In  boring  through  a  thick 
cork,  the  bored  portion  is  apt  to  break  off,  before  the 
borer  is  through.  If  this  happens,  the  borer  should  be 
withdrawn,  cleared  of  the  broljen  piece,  then  wetted  and 
reinserted,  when  it  will  readily  cut  its  way  further. 
Never  try  to  bore  a  hole  by  starting  it  from  both  sides; 
it  will  rarely  come  true.  In  piercing  rubber  stoppers, 
the  end  of  the  tube  should  be  moistened  with  alcoliol 
or  oil  of  turpentine.  When  we  desire  to  connect  two 
tubes  of  equal  diameter  or  where  one  just  fits  over  the 


other,  it  is  beat  to  slip  a  abort  piece  of  firmly-fitting  rubber  tube 
over  the  joint ;  this  will  render  it  air-tight  uud  secure. 
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Intefied  or  L^right  {or  Reflux^  Condenser. — When  it  is  desired  to 
subject  a  substance  to  the  action  of  a  boiling  liquid  solvent,  we 


employ  a  flask  with  inverted  condenser,  ar- 
ranged as  shown  in  Fig.  151.  The  flask  is 
lieated  on  a  water,-  sand-  or  oil-bath,  or 
over  the  free  flame,  according  to  tlie  nature 
and  boiling  point  of  the  solvent.  Fig.  152 
illustrates  jl  Soxhlet's  splitricai  condenser, 
whicli  possesses  the  great  advantage  of 
occupying  a  very   little    space.      The  cold 

water  enters  at  «  into 
I""'"'  153.  the  condensing  space  c, 

flowing  out  through  6. 

The    vapor    enters    in 

from    Ijelow,   circulates 

around   and   condenses  '^R^icmSawB." 

in  the  space  d. 

fHstiUaimi  in  a  Cim-ent  of  Sieam. — This  is 
applicable  to  such  substances  as  are  injured 
"when  heated  or  distilled  alone,  as  the  vola- 
tile oils  or  organic  bases ;  we  also  employ  it 
in  the  separation  of  volatile  from  non-vola- 
tile bodies.     The  substance  is  placed  in  the 
distilling  flask  d  (Fig.  Io3)  with  a  little  water, 
soihivi'*^>MheriQ»i  Om-      i\jQji  Steam  (generated  in  the  can  a)  is  blown 
through.     This  carries  the  volatile  matter 
over,  to  be  condensed  in  the  cooler  e.    Distillation  is  usually 
continued  until  oily  globules  cease  to  be  driven  over. 


distilla  tiox. 
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Fractu»ial  Digtillniion  is  tlie  separation  of  a  misture  of  liauids 
of  diflereut  degrees  of  volatility, by  means  of  distillation.  Mixed 
volatile  liquiiis  have  no  cunstuut  boiling  point.  The  complete 
separation  of  two  liquids, which  boilatdillerent  temperatures,  ciin 
only  be  carried  out  easily,  when  the 
interval  between  their  boiling  points 
is  a  large  one.  If  they  only  differ  by 
10  to  30  degrees,  then  on  distilling, 
one  will  observe  a  continuous  rise  of 
the  tliernio meter  without  its  remain- 
ing stationary  at  any  given  boiling 
pomt,  and  the  change  in  the  compo- 
sition of  the  distillate  will  be  gradual 
instead  of  abrupt.  In  such  cases,  the 
distillate  must  be  collected  in  separate  . 
"fractions,"  according  to  the 
rise  in  boiling  point,  i.  p., 
everj'  5  or  10  deerees.  This 
must   be   re]ieated    until   the 


middle  fractions  have  been  separated  into  the  liisher  and  lower 
boiling  consliluente.  Thus,  for  instance,  on  distilhng  a  mixture 
of  two  liijuids,  their  Iroiling  jioints  being  respectively  100°  C.  and 
150°  C.,  the  liquid  of  lower  boiling  point  does  not  come  over  alone 
at  100°  C.  nor  the  higher  alone  at  150°  C..  but  the  themiometer 
gradnallv  rises  from  100°  C.  iip.and  we  obtain  a  mixture  of  both 
liquids,  in  different  proportions.     In  this  case,  we  collect  that 
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portion  which  comos  over  between  100°  and  110°,  which  consists 
ulmosl  entirely  of  the  lower  boiling  fraction,  then  another  fraction 
boiling  between  110°  and  140°,  which  consists  of  a  mixture  of  both 
constituents  in  about  equal  proportions ;  tinally,  the  fraction  from 
140"  to  150°,  which  contains  mainly  the  higher  boiling  liquid. 
The  middle  fraction  (110°  to  140")  is  then  again  fractioned,  the 
respective  distillates  between  100"  and  110"  and  140"  and  150° 
being  set  aside;  this  is  again  repeated  if  necessary,  and  finally  the 


high  and  low  boiling  fractions  {i.e.,  those  from  100°  to  110°,  and 
those  from  140"  to  150"),  are  in  turn  distilled,  the  receiver  being 
clianged  at  every  5  degrees.  These  products  on  repeated  distilla- 
tion in  the  above  manner,  finally  yield  the  two  pure  producte. 
For  currying  on  fractional  distillation,  the  apparatus  as  illustrated 
in  Fig.  84,  snould  be  employed. 
Rectifieaiion  is   repeated  distillation,  whereby  a  distillate  of 
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greater  purity  is  obtained.  It  is  employed  more  particularly  in 
the  recovery  of  alcohol  from  weak  alcoholic  liquids.  Fig.  154 
shows  the  construction  of  a  Column  Apparatus  such  as  is  employed 
in  rectifying  alcohol.  It  consists  of  a  boiler  (.\)  heated  by  a 
steam-pii>e,  containing  the  weak  alcoholic  liquids;  the  vapors 
pass  upward  through  the  rectifier  (b),  then  over  to  the  condenser 
(c).  The  highly  concentrated  spirit  condenses  in  the  refrigerator 
(d),  while  tlie  aqueous  portion  flows  by  the  tube  (e)  back  into  the 
rectifier. 

Buutpmg. — Certain  liquids,  when  heated  to  boiling  in  glass  re- 
torts, give  rise  to  bumping.  Ebullition  may  begin  regularly  and 
the  distillation  proceed  steadily,  when  suddenly  the  liquid  will 
become  quiet  for  a  few  seconds.  It  then  becomes  superheated, 
and  this  is  followed  by  a  slight  explosion  of  accumulated  vajwr, 
called  "bumping."  By  the  force  of  the  explosion,  quantities  of 
the  liquid  are  carried  over  mechanically,  into  the  condenser. 
This  humping  may  be  avoided  or  lessened,  by  placing  pieces  of 


broken  glass  in  the  retort,  or  where  admissible,  by  suspending  a 
string  in  the  flask,  reaching  just  below  the  surface  of  the  liquid. 
These  act  mechanically  in  assisting  the  evolution  of  vapor 
bubbles. 

DfXtriitiirf  DuttiUation  is  a  process  by  which  dry  organic  suli- 
stances  are  subjected  to  heat  in  closed  iron  vessels,  whereby  gases. 
liquids,  and  thick  tarry  products  are  obtained.  The  temperature 
of  decompomtion  of  different  substances  is  very  different;  some 
decompose  at  a  temperature  Iwlow  100"  C,  while  others  renuire 
a  red  heat.  Many  bodies  yield  entirely  volatile  products  with  no 
residue,  while  others  leave  a  large  amount  of  solid  residue  in  the 
retort. 

Ambrr  virWa  Surrinic  Add  nml  OU  of  .\tnber. 

Cam  tinn/ir,  C„I1„0,|,  Tiel'ls  Onmmol,  0„H,.<>k  nnil  water,  2H,0. 

SBlicflic  Arid,  CH,0„'7J>I<1'<  i'imaal.  C\HjUH.  nnd  Carbon  Diuxidc.  CO,. 

By  the  dry  distillation  of  complex  organic  substances,  such  as 
bones,  wood,  or  coal,  we  obtain  a  large  number  of  products,  gas- 
ooufl,  liquid,  and  tarr}'. 
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PHARMACBUTIOAL  BTILLS. 
Stills  are  employed  by  the  pharmacist  for  the  purpose  of  recov- 
ering alcohol  or  ether,  or  for  the  preparation  of  distilled  water. 
They  are  constructed  of  plain  or  tinned  copper  and  are  not 
adapted  for  distilling  acid  or  corrosive  liquids.    They  are  all  con- 


Labonlorf  Copper  Still. 

strueted  after  the  same  general  principle,  differing,  however,  as 
to  their  form.  The  simplest  form  of  a  copjier  still  is  that  illus- 
trated in  Fig.  156,  consisting  of  a  hoiler  surmounted  by  a  detach- 
able hood ;  a  hlock  tin  worm  serves  as  the  condenser. 

The  Curtman  SHU  (Fig.  157)  is  of  simple  construction,  being 
specially  adapted  for  recovering  alcohol  from  weak  percolatea. 
(a)  Serves  as  the  body 
of  the  still,  (n)  is  a 
[lorforatfd  diaphragm 
whieli  can  be  placed 
in  the  still  when  nece»- 
.sarj'.  The  alcoholic 
vapors  pass  upward 
through  the  condenser 
(k,  y).  Cold  water 
outers  at  (f).  After 
circulating  around  the 
tube  (x).  the  heated 
water  is  discharged 
through  ,the  tube  (i,) 
into  the  still  head  (b), 
from  which  it  mav  he 
siphoned  off.  The 
cunuw  9UU  (SuvUaui  vi(«).  heated  water  at  (b) 

serves    to    condense 
most  of  the  aqueuutt  vapors,  while  the  alcohol,  being  more  vola- 
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tile,  passes  over  and  is  condensed  by  the  colder  water  of  the  con- 
denser. When  it  is  desired  to  prepare  essences,  spirits  or  medi- 
Cttted  waters, the  necessary  plant  parts  are  placed  in  thediaphnigra 
D  and  the  steam  arising  from  a  passes  through,  taking  up  the 
volatile  products. 

Fig.  159  illustrates  Edel'a  modified  Hood  Still,    The  condenser 
consists  of  a  number  (22)  of  cylindrical  tubes,  closed  at  the  upper 


end,  an<l  fitted  into  the  diaphragm  c,  c.  The  cold  water  circulates 
around  these,  thereby  atfoniing  a  verj-  large  condensing  surface. 
The  Prntlis*  .SViV/ (Fig.  ItiO),  or  alcohol  reclaimer,  is  onsed  on 
very  much  the  aiiiie  principle  as  the  "  Column  Apparatus  "  (Fig, 
154).  The  boiler  of  the  atill  (a)  has  an  upright  column  (b)  screwed 
lu  it,  and  inside  of  this  are  a  series  of  perforated  diaphragms 

•n*  uii^i  mUiiu  of  lUt  ttlU  !•  ■)  iliiipk  Itial  u  uptuutiim  wh  aol 
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soldered  to  a  central  rod  (see  B,  154),  The  mixed  alcoholic  and 
aqueous  vapors  pass  upwart)  through  the  diaphragms,  which 
interefere  with  the  passage,  and  eau^  the  condensation  of  t)ie 
aqueous,  whilu  the  alcoholic  vapors  pass  on  through  c  into  the 


condensing  worm,  being  discharged  at  q.    Cold  water  enters  at  s 
and  19  discharged  at  spout  v. 

Fig.  161  illustrates  the  tlcminglon  Still.     The  body  of  the  still 

.,ii^   ,m  is  made  of  tinned  copper,  the 

'  ^  "  bottom  being  flat.     The  top 

i3surmounte<i  by  a  flat  brass 

ring,  upon  which  hts  a  like 

|]t  ring  which  issoldered  to  the 

Rtill  top  or  dome,  whicl)  is 


lield    in    position    by    the 
clamps  L.    The  opening  in  i 
the    still    dome,    which 
drawn   over  to  one  side,  is  i 
terminated  by  a  brass  collar, 
over  which  the  end  of  the  J 
condenser  fita.    The  condenser,  which  is  but  a  foot  in  length,  is  \ 
the  special  feature ;  this  consists  of  seven  parallel  block-tin  tubes,  i 
enclosed  in  u  copper  cylinder.     At  each  end  of  this  cylinder  is  a .[ 
short  tube,  which  serves  for  the  inlet  and  outlet  of  cold  v 


Rmiluiituu  HUll  (AccHoDnl  Vlr*,) 


DISTILLATJOK.  101 

The  cold  water  enters  at  b,  und  after  circulating  between  the  con- 
densing tubes,  passes  out  at  A.  Thus  arranged,  wo  have  seven 
feet  of  condensing  space  in  a  very  compact  form.  C,  is  a  bath 
for  evaporating  smull  quantities  of  volatile  liquids  at  a  low  tem- 
perature; this  is  clamped  between  the  still  body  and  still  head; 
ihe  body  being  filled  with  water,  the  waste  steam  escapes  through 
three  apertures  in  the  rim  of  the  water  bath. 

In  the  preiwration  of  distilled  and  aromatic  waters  from  plant 
parts,  it  ia  necessarv  that  these  substances  do  not  come  in  contact 
with  the  heated  sides  and  bottom  of  the  still,  hence  the  use  of  a 
wire  cage  (n)  for  this  purpose. 

Fig.  1112  illustrates  a  very  useful  AubimaticWalfr Slill.ihe  lower 


vessel  being  tlie  boiler,  the  middle  one  the  condenser,  the  upper 
one  the  supplv  tank.  Of  the  four  pipes  shown,  a  is  the  steam 
and  condensed  water  tube,  coiled,  as  shown  in  the  condenser 
lank  full  of  waler,  and  delivering  distilled  water  at  a';  b  is  a 
pipe  leading  from  the  water  level  in  lije  boiler  to  the  top  of  the 
supply  tank  ;  c,  a  pipe,  with  cork,  leading  from  the  bottom  of  the 
supply  tank  to  the  condenser  tank  ;  and  d,  a  pipe  leading  from 
the  top  of  the  condenser  tank  to  the  bottom  oi  tlie  boiler,  k  is 
an  opening,  with  air-tight  stopper,  for  filling  the  supply  tank; 
and  F,  a  cock  to  draw  off  hot  water  from  theboiler.  After  once 
starting  the  distillation  proceeds  automatically.  The  still  can  be 
operated  by  placing  it  on  a  gas  stove  or  on  top  of  a  range  or  stove. 
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For  the  rapid  and  economical  preparation  of  distilled  water,  the 
Curran  StiU  (Fig.  163}  ia  well  adapted.  Its  principle  and  con- 
struction are  very  simple.  It  consists  of  a  copper  boiler  a,  resting 
in  a  galvanized  case  c,  detachable  at  n  b,  wliich  is  peri'orated,  in 
order  to  act  as  a  flue  to  utili/.e  all  the  heat  from  the  gaa  burner, 
on  the  sides  of  the  boiler.  The  vapors  pass  tlirough  the  connect- 
ing pipe  F  into  the  worm  p  p,  where  they  are  condensed,  being 
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a  screw  cover  removable  for  filling 
constructed  so  that  they  may  be 
heated    by   gas,    gasoline    or 
coal. 

The  Mitschcrlieh  Coiidenaer 
(Fig.  164)  is  of  very  simple 
construction,  and  can  bo  at- 
taclied  to  any  form  of  still. 
Wlieii  the  inner  vessel  a  is 
twenty  inches  long  and  four 
inches  wide,  we  have  a  total 
condensing  surface,  on  the 
sides  of  I)  and  r>,  of  five  hun- 
dred s(juare  inches.  The  con- 
denser consists  of  an  inner 
vessel  A, suspended  in  an  outer 
vessel  B,  a  space  of  three- 
fourths  of  an  inch  being 
allowed  between  these  vessels. 
These,  in  turn,  rest  in  another 
vessel  D,  D.  The  vapors  pass 
from  the  still  through  e  inlo 
the  space  B,  B,  between  a  and 
D,  and  the  condensed  liqniil  is 
discharged  at  c.  <_'old  water 
enters  through  the  tubes  r 
and  K,  pas-e^ing  into  the  bottom 
of  the  vesser;  as  it  becomes 
heated,  it  rises  and  is  dia- 
Mit.,ii.Tikhroii.i.'n«;t.  charged  at  Y  and  z, 

Rice's  Pharma4'cutical  SHU* 
(Fig.  l'>"i),  An  improvement  offered  here  consists  of  a  block-tin 
worm  condenser,  enclosed  in  the  cylindrical  copper  casing 
immediately  above  the  still-head.  This  mnv  he  used  as  u 
reflux -condenser  as  well  as  for  ordinary  distilling  oj>eratioQ8; 
it  aDbrda  also  u  great  saving  in  xpace.  "  The  apparatus  consists 
mainly  of  two  parU,  the  still  and  the  head  with  condenser.  The  \ 
still  is  heated  uv  steam,  which  enters  at  m,  n  being  the  exhaust- 

tipe.     The  condenser  is  a  cylindrical  copper  vessel,  with  rounded   ! 
oltom  and  closed  top,  having  short  tubes  projecting  from  the  j 
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bottom  and  from  the  top  at  b  and  c.  The  cold  water  enters 
through  the  hose  a;  at  c  the  water  is  discliarged  through  the 
waste  pipe  D.  The  head  of  tlie  still  carries  three  tubulurea,  one 
for  the  insertion  of  the  safety-tube  L,  another  for  filling  the  still, 
and  the  third,  for  the  insertion  of  a  thermometer.    The  condens- 


ing pipe  K,  B  carries  the  vapors  upward  to  the  upper  end  of  the 
block-tin  worm,  contiiined  m  the  condenser,  and  emerging  from 
it  at  F.  Halfway  between  F  and  the  end  proper  of  worm,  the 
pipe  is  tapped  and  a  branch,  carrying  the  faucet  H,  leads  into  the 
Btul  at  c,  where  it  terminates  under  the  center  of  the  head  in  the 
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fofifi  of  an  oo,  formine  a  trap  to  prevent  the  escape  of  vapors 
by  t.hi«*  ffsamkffe.  The  object  of  this  arrangement  is  to  cause  the 
f:oud^u^^\  liquid  to  flow  back  into  the  stiU  as  long  as  the  faucet 
If  in  h\f*:u,  or  to  collect  it  outside  by  turning  off  the  faucet  h. 
VTff\ffXiiik«\  tV\v,^A\\on%  with  alcohol  may  be  made  by  means  of  this 
sxjfiPdrAUm,  without  any  loss  of  liquidl  The  head  is  attached  to 
tfif:  MtJII  hy  means  of  a  rubber  or  pastebcmrd  washer  and  iron 
r\^xfi\f^,,  and  when  it  is  desired  to  remove  it,  the  water  is  allowed 
Up  dniiri  from  the  condenser,  the  clamps  are  removed,  and  the 
whol';  i«t  hoiftte^l  up  by  the  tackle  k  and  set  to  one  side.** 


CHAPTEK   VII. 

SUBLIMATION. 

Sublimation  is  distillation  applied  to  volatile  solids.  Certain 
solids,  when  heated,  are  converted  into  vapor,  aud  this,  wlien 
condensed  on  a  cool  surface,  yields  the  substance  in  its  solid 
(crj'stalline)  but  purified  form,  called  a  "  su.blhnaie."  This  process 
can  be  applied  only  to  such  solids  as  do  not  undergo  decomposi- 
tion on  heating.  Sublimation,  like  distillation,  has  for  its  object 
the  separation  of  the  volatile  from  the  non-volatile  or  less  volatile 
substances.  In  the  first  mentioned  operation,  the  product  {mhU- 
vwit)  is  solid,  while  in  the  second,  tlie  product  (dUtillaif)  is  liquid. 

Flo.  las. 


ftiHilMwm  SnUlnualin  of  Sniphur. 

The  object  of  sublimation  is  therefore  solely  the  purification  of  the 
substance.  As  examples  we  have  iodine,  salicylic  acid,  camphor, 
sulphur,  benzoic  acid,  etc.  We  have  other  examples  where  the 
process  serves  for  ihe  formation,  as  well  as  separation  of  the  vola- 
tile solid,  lus  calomel,  corrosive  sublimate,  ammonium  chloride. 
An  apparatus  for  conducting  the  operation  on  a  small  scale  (Fig. 
167),  consists  of  two  circular  discs  of  asbestos  a  and  h.  The  upjK'r 
disc  has  a  hole  pierced  through  the  middle,  in  which  the  beaker  c 
10.5 
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sitiB,  containing  tlie  body  to  be  sublimed.  Two  large  beakers  are  in- 1 
verted  over  this ;  the  inside  one  serves  for  the  collection  of  tlie  sub-  I 
limate,  while  the  outer  beaker  condenses  any  vapors  that  may  I 
escape  from  the  inside.  It  is  well  to  lay  two  circular  discs  of  glazed  1 
paper  (with  corresponding  holes)  under  the  beakera  on  a.     The  | 


disc  b  serves  for  distributing  the  heat.         With  such  bodies  as  am- 
monium chloride,  corrosive  sublimate,  and  ammonium  carbonate, 
condensation  tiikes  place  at  a  comparatively  high   temperature  ] 
within  a  small  space;  the  substance  is  then  deposited  in  compact  ] 
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roassea.    When  the  vapors  of  the  body  are  conducted  into  li  ^ 
cool  chambers  (Fig.  170),  the  sublimate  is  deposited  in  small  paiwS 
tides  (minute  crystflls),  like  that  of  sulphur.  \ 

Kig.  108  illustrates  a  very  simple  form  of  apparatus  for  sublim-' 
ing  small  amounts.    The  substance  is  placed  in  a  small  cruciblal 
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and  slowly  heated,  the  vapors  condense  on  the  surface  of  tlie 
glass  globe,  which  on  cooling,  can  be  removed  for  the  collection  of 
iho  sublimale.  Should  the  globe  become  heated,  it  can  be  kept  cool 
by  laying  a  cone-shaped  spiral  of  lead  pipe  {cooled  with  water)  on 
the  surface. 

Fig.  169  illustrates  the  old  method  of  preparing  small  amounts 
of  beiiKoicacid  from  benzoin.  Benzoin  in  coarse  powder,  is  mixed 
with  dry  sand  and  placed  in  a  shallow  tin  pan,  a ;  over  the  top,  <i, 
a  sheet  of  filter  paper  is  tied,  and  this  is  punctured  full  of  pin 
holes.  A  hood,  c,  is  made  of  glazed  paper,  fitted,  and  tied  over 
the  top  of  the  pan  at  d.  The  apparatus  is  subjected  to  a  low  and 
uniform  heat;  the  vapors  of  the  benzoic  acid  pass  up  through 
the  perforated  porous  cover  and  are  condensed  on  the  cool  sides 
of  the  paper  liood. 


Fig.  170  represents  the  preparation  of  benzoic  acid  by  sublima- 
tion. In  the  chamber  o,  the  mixture  of  benzoin  and  sand  is 
heated,  the  vapors  of  the  acid,  by  means  of  a  regulated  draft,  e,  f, 
an?  caused  to  pass  into,  and  condense  in,  the  large  chamber.  The 
current  of  air  follows  the  direction  indicated  by  the  arrows  passing 
through  d,J. 

The  method  of  the  sublimation  of  calomel  is  shown  in  Fic.lTl. 
In  the  earthenware  retort,  t'.  the  cnide  calomel  is  heat^,  the 
vapors  paasover  into  the  atonewarf  condenser, />.  where  they  meet 
n  current  of  st*<am  from  the  tube  t(,  which  causes  the  calomel  to 
condense  and  to  drop  into  the  water  1h?Iow.  This  treatment  aids 
in  dissolving  out  any  mercuric  chloride  which  might  accidentally 
have  been  formed. 


CHAPTER  Till. 

DESICCATION. 
OPERATIOXS  REQUIRING  A  LOfl'ER  DEGREE  OF  HEAT, 

Desiccation  consists  In  depriving  solids  (drugs,  chemicals)  of 
moisture  at  a  low  temperature. 

Pharmaceutically,  its  objects  are  the  following : — 

1st.  It  Reduces  Bulk.  —  Vegetable  drugs  contain  a  variable 
amount  of  moisture,*  and,  in  consequence  thereof,  are  more  or 
less  bulky.  If  we  can  remove  this  moisture  without  injury  to  the 
constituents,  we  will  gain  a  great  advantage  by  concentrating 
their  strength  and  reducing  their  bulk. 

2d.  Tl  FnciiiUUes  Comminution. — Aa  long  as  a  drug  or  chemical 
contains  moisture,  it  resists  pulverization,  necause  of  the  tenacity 
and  sponginesa  of  the  drug,  or  the  dampness  of  the  (lowder,  which 
causes  it  to  cake.  As  soon  as  the  moisture  is  removed,  the  drug 
becomes  brittle  and  readily  disintegrates. 

3d.  /(  Amsts  Preaervalioii, — As  long  as  vegetable  drugs  contain 
moisture,  they  are  liable  to  become  mouldy  or  to  ferment,  result- 
ing in  injury  to  their  constituents  and  rendering  them  unfit  for 
use.  Many  chemical  salts  have  the  property  of  rapidly  absorb- 
ing moisture  from  the  nir  {see  Deliquescence),  while  others  lose 
crystal  water  aud  fall  to  a  dry  powder  on  standing  in  the  air  (see 
Efflorescence).  In  either  of  these  cases,  a  decided  inereasr  or 
deerease  of  weight  of  the  salt  takes  place,  with  a  corresponding 
increa-se  or  decrease  of  strength  ;  hence,  for  the  sake  of  accuracy, 
as  well  n.s  convenience,  we  often  resort  to  desiccation  and  pulveri- 
zation of  these  substances. 

As  time  is  always  a  consideration,  dnigs  are  rarely  subjected  to   ' 
the  old  proce.s3  of  spreading  out  tlie  leaves,  roots,  or  bark,  and 
then  exposing  them  to  the  sun,  or  in  a  dry  loft. 

Drugs  are  dried  by  placing  them,  in  a  coarsely  comminuted 
condition,  on  wooden  trays  with  a  perforated  or  wire  netting 
bottom.    Chomiouls  are  placed  on  trays  with  a  muslin  bottom, 
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these  being  then  placet!  on  ii  framework,  in  chambers  which  are 
heated  to  tlie  necessary  teiiuierature,  which  varies  acconling  to  the 
nature  of  the  substance.  The  arrangement  of  such  chambera  is 
very  much  the  same  as  in  the  drying  closet,  the  principle  of  which 
la  shown  in  Fig.  172.  Each  shelf 
or  partition  is  so  placet],  that  the  p,o  172 

draught  of  dry  or  lieated  air  » 
passes  over  and  around  it,  escap- 
ing above,  loaded  with  moisture. 
In  some  cases,  the  air  is  first  passed 
over  burnt  lime  to  remove  all 
moisture,  before  passing  into  the 
drying  chamber.  Drynig  closets 
may  be  so  arranged,  as  to  utilize 
the  waste  heat  from  a  stove-pipe, 
or  by  passing  a  steam-pipe  through 
it.  The  vessels  containing  the 
burnt  lime,  should  be  placed  in 
the  bottom  and  on  the  different 
shelves.  Thus  arranged,  the  dry- 
ing closet  may  also  be  utilized  for 

storing    hygroscopic    drugs    and  nryiug  m-oi  isMdunni  vibwl 

chemicals. 

Loss  in  Drying  Drugn.* — The  drying  of  drugs  retjuires  the 
greatest  care  and  consideration,  since  many  of  them  contain 
volatile  and  active  principles,  which  are  easily  injured  by  the 
slightest  degreeof  overheating,  for  example,  conium  leaf  and  fruit, 
aconite, etc.  Aromatic  drugs  like  cloves,  nutmeg,  cinnamon,  car- 
damon,  etc.,  are  apt  to  sutler  a  loss  of  their  volatile  aromatic 
conaiituents  to  a  greater  or  leas  degree;  hence  when  several  of 
these  enter  into  a  pharmaceutical  jireparation,  it  is  best  to  grind 
the  crude  aromatics  together  to  a  powuer, and  not  mix  the  several 
dried  jiowders.  Again,  such  drugs  as  asafoetida,  myrrh,  ammo- 
niac, suffer  loss  of  volatile  oil  in  the  process  of  drying  and  reduc- 
tion to  powder;  hence,  when  powdered,  they  are  unfit  for 
dispensing  or  for  the  preparation  of  the  "  Mixtures,"  In  pre- 
paring Emulsum  Asafcetiate,  or  Ammoniaci,  or  Mistura  Ferri 
Composita,  only  selected  tears  of  the  several  gum-resins  should 
be  employed. 
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Every  apothecary  sIiouM  employ  the  greatest  care  in  tlie  selec- 
tion of  Ilia  powdered  drugs,  for  the  market  is  well  provided  with 
inert  and  adulterated  material. 

Storage  mxd  Preservathn. — Considerable  care  must  be  observed 
in  the  storage  of  [Kiwdered  vegetable  drugs.  They  should  be 
kept  in  a  place  not  subject  to  marked  changes  of  lumperature, 
ami  should  not  be  stored  in  hermetically  sealed  vessels  and 
deprived  of  free  access  of  air,  but  should  be  placed  in  tin  canisters, 
the  tops  of  which  are  slightly  perforated,  so  as  to  admit  the  acwsa 
of  air,  and  yet  to  keep  .out  dust  and  insects.  Wooden  boxes  or 
drawersare  not  suitable,  for  they  allowthe  accession  of  mites  and 
dust,  the  drug  rapidly  losing  what  odor  or  aroma  it  may  possess. 
For  storing  crude  drugs  or  roots,  barks  and  leaves,  drawers  may 
be  constructed  which  are  lined  with  tin,  the  lids  being  so  placed 
that  they  can  only  be  opened  wlien  the  drawer  is  open;  these 
drawers  answer  well  for  storing  such  powders  as  Oentian  or 
Columbo. 

When  exposed  to  the  air,  powdered  drugs  absorb  moisture  fl  to 
20  per  cent.),  the  amount  depending  on  the  liygroscopicitv  of  the 
particular  powder;  those  containing  fixed  or  volatile  oils  being 
tiie  least  hygroscopic,  while  the  largest  amount  of  moisture  is 
absorbed  by  mucilaginous  drugs. 

In  the  course  of  Pharmaceutical  Assaving,  it  is  frequently  neces- 
sary to  dry  small  quantities  of  substances, 
in  which  case  we  employ  the  "  Drying 
Oven  "  (Fig.  1 73),  which  is  usually  made  of 
copper  and  placed  on  a  stand.  A  Bunsen 
lamp  is  placed  below  and, by  regulating  the 
flame,  the  temperature  in  tne  oven  may  be 
regulat^tl;  an  opening  above  is  for  the 
insertion  of  a  thermometer.  These  ovens 
arc  also  constructed  with  double  walls  to 
admit  filling  with  water,  when  the  desired 
temperature  should  not  rise  alwv©  100°  C, 
For  very  high  temperatures,  iron  ovena 
are  employed.  After  the  operation  of  dry- 
ing or  Ignition,  it  is  necessary  to  allow  the 
substance  to  cool  in  the  "  Dexlccalor,"  to 
prevent  absorption  of  moisture,  before  < 
'  weighing.  If  the  substance  has  been  dried  ' 
on  a  watch-glass,  then  another  well-fitting  , 
watch-glass  is  inverted  over  it,  and  tin  , 
two  are  htld  firmly  together  liy  means  of  a  spring  (Fig,  170), 
wliich  prevents  any  possible  loss  of  powder  by  spilling,  and  also 

Creventa  absorption  of  moisture  during  the  wprghuig.     Hot  cmci- 
les  are   placed   on   pipe-stem  wire  triangles  in  the  desiccator. 
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\tany  bodies,  owing  to  their  low   melting   point,  cannot   be 
dried  by  heal,  hence  we  place  them   in  the  desiccator  over 
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sulphuric  acid,  or  calcium  chlo- 
ride, etc.,  where  they  give  up  their 
moisture  readily. 

heficeators  are  of  various  forms. 
Fig.  177  ilhistnites  one  consist- 
ing of  a  bell-glass  (b),  with  u 
ground  rim  fitting  closely  lo 
the  ground  ^lass  biuse.  Thf 
vessel  (f)  cuntiiins  the  moisture- 
ub!>r>rbiiig  material;  above  tliis 
is  a  porcelain  tjiblo  (d),  upon 
which  the  substanca  to  be  dried 
is  placed,  Fig.  178  illustrates 
a  form  of   desiccator,   designed 

by  Jlempel,  the  principle  of  which  consists  in  placing  the  absorb- 
aterial  (II3SO4)  in  the  rim  of  the  cover  (ti-y),  above  the 
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Bubstance  which  13  placed  in  the  lower  vessel  A.    The  cover  ia| 
provided  with  a  tube  and  stopcock,  which  fits  into  the  neck  at  B,  f 


Heuijiri't  DnjwMtor, 

for  connecting   with  a  suction-pump   if    necessary  to  dry 

vacuo."    Fig.  179  illustrates  another  form,  ■ 

Erovided  with  a  8toi)cock  a,  which  may  I 
a  placed  iu  connection  with  a  vacuum-  [ 
pump  and  the  airexhausted.  Theground  J 
edges  of  llie  fittings  should  lae  greased  I 
with  a  little  fat  or  petrolatum.  1 

As  material  for  tin?  absorption  of  mois-  I 
ture  (water),  for  use  in  desiccators,  we  | 
employ  usually  either  sulphuric  acid  I 
or  granulated  calcium  chloride ;  besides  I 
these  we  may  also  employ  either  calctum  J 
oxide  (burnt  lime),  fuse<i  caustic  potash  1 
or  soda,  or  phosphoric  oxide  (anhy-  f 
drous  phosphoric  acid). 

Thijing  lAquids. — For  removing  small  I 
I  amounts  of  water  from  such  liquids  ag  I 
alcohol,  ether,  ethyl  nitrite,  chloroform,! 
volatile  oils,  we  employ  fused  calciami 
chloride,  sharply-dried  potassium  carbon-  I 
ate,  or  anhydrous  copper  sulphate.  Care  should  be  taken  not  tol 
employ  any  substance  which  may  react  chemically  on  the  liquid  J 
to  be  dried,  for  instance,  calcium  chloride  cannot  be  employed  in  I 
drying  wood  alcohol,  benzyl  alcohol  or  many  esters,  because  it  J 
unites  with  them,  forming  crystalline  compounds.  Abaolutoj 
alcohol  is  prepared  from  ordinary  alcohol,  by  i>ercoUting  iU 


I>r}fing  Gases. — For   drying   (washing)  gases,  we   employ   the 
various  forma  of  "wash  bottles"  (Fig.  ISO),  in  which  the  gas 


tlnlD('rulK(l.til<>rl>l»»f  I'aJduiuJ.        Drjliig  Jar   (ITIibirMn   of  Cak 


pafiSM  through  a  layer  of  sulphuric  acid;  the  tube  through 
which  the  gas  wntvrs  the  flask,  should  dip  from   one-hulf  to 
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three-quarters  of  an  inch  below  the  surface  of  the  acid.  For 
"washing  gases,"  water  or  other  fluids  are  employed.  Figs.  181, 
182  illustrate  another  form,  in  which  the  gas  is  aried  by  passing 
through  eitlier  a  U  tube,  or  upwards  through  a  tower,  filled  with 
granulated  calcium  chloride.  A  wad  of  abS)rbent  cotton  or  spun 
glass  wool  is  placed  in  the  neck  (Fig.  182),  upon  which  the  granu- 
lated calcium  chloride  re^ts,  and  another  layer  is  placed  on  top 
just  beneath  the  cork. 
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jiiiig  knives  or  rolling  circular  blades  operated  by  machineTy.l 
In  this  condition,  the  drug  is  dried  ana  then  subjected  to  th«l 
operation  of  bruising,  called  "Contusion,"  which  in  other  wort" 
ia  pulverization  by  simplf;  irapnct.     Fig.  183  shows  the  open 
tion  of  contusion  in  the  row  to  the  right;  in  the  row  on  tJie  left 
trituration  ia  carried  on. 

Ill  these  two  proce«Bea  tile  piece  Ihnt  raises  the  pesllea  is  a  cam  whom  a; 
Qxed  upon  the  innin  shaft,  whirh  is  aL'tiiated  by  a  sU«m  engine.  Id  imlrr  tn 
vaat  lateml  artino  lu  tlie  contusion  butleiy,  the  caiUR  revolve  iu  a  nx-tiluiear  "j'lW 
iug  ill  the  roil  of  the  pestle,  which  is  seen  to  the  rijchl  ol'  the  ciigravtuic.  Tl 
cum,  which  is  n  sturnl,  haring  the  driving  ihiitt  as  a  fliirtiiig  point,  U  cut  i!C  shiiri 
al  180°.  Ou  rewhiuK  this  poiat,  the  wiper  escapes  and  leaves  the  pealle  to 
action  of  smvily. 

In  the  trituration  bntt^iy.  fli^reil  on  the  lelt  of  the  enjnnviiii;,  the  prstlrc  n 
in  filing  turn  upon  themselves.  To  this  effect  the  cam  riilia  agiiiiiHta  wi)ieT  in 
rorm  of  a  horizontal  cireaUr  plate  thiit  coiuinanicates,  br  reiuwiii  ol'  the  Irittinn.  •■ 
xymting  motion  to  the  penile.  The  iliflTerent  positiniis  wrupioil  hy  the  i-am  during.! 
its  revolation  are  shown  in  the  illuslnitioii.  W 

Id  onler  to  prevent  particle*  Iroiii  l>eiu)c  i^ecled  Troin  ttie  iinpocl.  as  well  a«  the  J 
diflfhsion  o(  tli<-  dust,  each  nioriar  is  mvered  with  h  leatht-t  jacket. 

As  BiKin  as  the  drug  has  been  thoroughly  bruised  it  is  ready  for  I 
grinding. 

GRINDING  is  the  reduction  to  coarse  particles  iu  properly! 
constructed  mills.  I 

The  drug-miller  employs  a  variety  of  mills,  for  the  purpose  of  1 
grinding.  Among  these  are  the  Chaser,  Buhr-Stone,  and  Roller  j 
Mills,  Disintegrators  and  other  patent  mills,  each  of  which  ia  I 
adapted  to  special  purposes.  J 

A  Hand  Drug-Mill  that  answers  the  purposes  of  the  pharmacistj 
must  be  so  constructed,  that  it  may  be  adjusted  for  all  kinds  of] 
general  work. 

According  to  the  arrangement  of  the  grinding  surfaces  hand-j 
mills  may  be  divided  into  two  classes.  I 

1,  Those  in  which  the  grinding  plates  are  arranged  vertically.  I 

2.  Those  in  which  the  grinding  plates  are  arranged  horizontally,  r 
In  all  of  them,  tlie  grinding  plates  consist  of  teeth  arranged  la  1 

concentric  rows,  ontt  plate  Btting  into  the  other;  the  distance  be-  ] 
tween  the  grinding  surfaces  being  regulated  by  means  of  a  thumb-  J 
screw,  thereliy  regulating  the  degrees  of  fineness  of  the  powder, 

1.  Hand  Ih-ug- Mills  wiOi  Verliral  Griiidinff  Plaits. — Amongtheasl 
are  the  Swift,  TnBmner,  and  Enterprise  mills.    The  latter  (Fig;.! 
184),  because  of  the  simplicity  of  its  construction,  ami  the  casaf 
with  wliich  it  is  handled  and  cleansed,  has  become  very  {topular.! 
In  this  mill,  the  grinding  plates  are  supi>orted  on  a  horizontalj 
shaft,  which  'm  turned  by  two  heavy  fly  wheels.    The  shaft  rest^ 
between  two  hemispheres,  enabling  the  operator,  after  o^ienin^  tliaj 
mill,  to  remove  all  the  working  parts.    The  various  parts  can  b* 
readily  removed  and  replaced  m  case  of  fracture.    Tlie  lefl-hand| 
grinding  plate,  being  geared  to  the  shaft,  revolves,  while  the  righti^ 
hand  one  is  stationary.    The  fineness  of  the  powder  may  be  easil}!! 
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regulateil  by  means  of  .1  (liumb-scR'w,  which  regulates  the  ilistance 
FKi.  inj. 


!  made,  down  to  the  small 


between  the  plates.  Various  sizes  at 
dispensing  counter-mill. 

2-  Hand  Drug-MilU  with  Ihrizmdnl 
Grinding  Plaks. — An  older  form  is 
the  Thomas  mill;  later  improvements 
are  found  in  Swift's  B  mill,  in  which 
the  grinding  plates  are  arriinge<l 
horizontally,  the  upper  one  being 
slaiicmary,  while  the  lower  one  re- 
volves. It  can  be  easily  opened  and 
cleaned,  the  main  objection  being  its 
open  receptacle  for  the  powder. 

An  embotliment  of  this  same  idea, 
but  vastly  improved,  is  the  Hance 
conical-phile  mill,  in  which  the  hori- 
zontal grinding  surfaces  are  given  a 
conical  shape.  The  main  feature  of 
this  mill  is  that  the  powder  yielded 
ifl  always  uniformly  fine  and  free  from 
coarse  particles,  while  the  vertical- 
plate  mills  often  allow  these  to  drop 
through.  The  conical  shape  of  the 
grinding  plates,  allows  a  ready  dis- 


charge of  the  powder,  thereby  avoiding  clogging  up  of  lli 
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which  13  very  often  the  case  in  those  having  horizontal  plates. 
This  mill  is  adapted  for  all  kinda  of  heavy  and  light  worit  and 
can  be  readily  taken  apart  for  cleaning.  The  lower  plate  ia  of 
conical  shape.  Clipped  with  a  beaker,  and  fits  upon  the  upper  end 
of  the  upright  shaft,  and  revoivea  with  it,  eueaging  with  the  teeth 
in  the  upper  grind ing-plate  and  hopper.  Power  \a  trau.tmitted 
by  means  of  two  shafts  at  right  angles,  geared  with  bevel  cog-  , 
wheels.  The  fineness  of  the  powder  ia  regulated  by  a  thoiub-  , 
screw  at  the  base,  which  elevates  the  revolving  plate. 

The  Foli-owinq  Pkecautions  Mustek  Observed  is  Hand^  I 
Lixo  Dbug-Mills. — The  mill,  if  not  sufficiently  heavy,  should  l>e 
securfly  bolted  to  a  firm  foundation  ;  otherwise  much  of  the  power  I 
exerted  at  the  wheel  will  be  lost, 

The  bearings  should  be  kept  clean  and  lubricated. 


\    \    \ 


The  drug  should  be  as  dry  as  passible,  otherwise  the  moist  par^l 
ticlea  will  stick  to  the  nlates  and  cause  clogging. 

In  grinding  coarse,  oulky  or  fibrous  drugs,  tnev  should  first  be 
reduced  to  coarse  particles  by  bruising,  then  run  through  the  mill  I 
several  times,  first  with  a  very  coarse  adjustment,  then  after  siding  I 
off  the  fine  particles,  returned  to  the  mill,  after  the  plates  have  J 
been  readjusted.  The  procedure  is  continued  until  the  whole  is  J 
ground  to  the  proper  degree  of  fineness. 

The  drug  should  not  be  feil  into  the  hopper  faster  than  it  can  | 
be  ground,  otht^rwise  clogging  will  ensue.    Dry,  brittle  drugs,  may  | 
bo  fed  more  rapidly  than  moist,  oily  ones.     Very  oily  drugs  ar6  1 
best  ground  coarse  at  first,  the  fine  ]>owder  sifted  off,  and  the  tail- 
ings reground.elc. 

After  each  operation,  the  mill  should  Iw  thoroughly  clw 
all  particles  adiiering  to  the  plates  being  removed.    Hhould  ti 
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have  become  clogged  with  hard  lumps,  the  latter  should  be 
removed  with  boiliug  water,  and  the  piatea  well  dried.  In  most 
cases  the  running  through  of  sawdust  will  be  sufficient. 


PUL'V'ERrZATION 
Is  the  reduction  of  substances  into  particles  of  greater  or  less 
tenuity.  We  perform  this  by  the  operations  of  contusion  and 
grinding  in  the  case  of  vegetable  drugs ;  in  others,  such  as  resinous 
drugs,  gums,  chemicals, etc.,  by  the  process  of  pulverization.  All 
bodies  cannot  be  putveriKed  by  one  and  the  same  process ;  this 
must  be  altered  to  suit  the  physical  and  chemical  nature  of  the 
body  to  be  pulverized.    Certain  precautions  must  l>c  observed  by 


I 


the  workmen  in  carrying  on  some  of  these  operations,  to  prevent 
injury  or  painful  affections.  For  instance,  the  dust  arising  from 
the  iKiwdering  of  belladonna  is  apt  to  injure  the  eyesight;  that 
from  cantharides  acts  as  a  vesicant ;  certain  salts  of  mercury  and 
all  salts  of  arsenic  are  very  [misonous,  etc.  Fig.  187  illustrates 
fiome  of  the  precautionary  measures  adopted  in  such  eases. 

Suuie  bodies  cannot  Ije  pulverized  alone,  that  is,  they  require 
the  addition  of  a  foreign  body  which  facilitates  disintegration  ; 
this  method  of  powdering  is  called  "pnhrTizaliun  by  vitdialion." 
W©  employ  intermediates  in  powdering  camphor,  for,  owing  to  its 
elastic  nature,  we  cannot  powder  it  alone ;  hence  we  moisten  It 
with  alcohol  or  ether,  whereby  it  disintegrates  immediately.  Rice 
ifl  softened  in  water  before  heing  ground.    Vanilla  requires  tlie 
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intervention  of  sugar  or  milk  eugar  crj-atals.  Centrifugal  force  is 
used  for  the  reduction  of  zinc  to  fine  powder,  the  molten  metal 
heing  poured  ou  a  horizontal  revolving  plate  ofiron,  which  turns 
at  the  rate  of  2000  revolutiona  a  minute.  By  this  means,  the  I 
«inc  13  projeeted  against  the  sides  of  the  box  in  which  the  disc  is 
eoclosea.  For  the  fine  subdivision  of  phosphorus,  it  is  melted 
under  water,  and  the  latter  then  agitated  until  cool.  Gold-, 
silver-,  and  bronze-ieaf  are  powdered  in  the  presence  of  honev  or 
sulplmte  of  potassium,  which  is  afterward  removed  by  washing. 
Nux  vomica  or  ignatia,  owing  to  their  tough  and  horny  structure, 
are  first  steamed,  which  causes  them  to  swell  and  soften,  after 
which  they  are  rapidly  dried,  and  then  easily  reduced  to  powder. 
For  powdering  resins  apd  gums,  some  manufacturers  employ 
casks  or  iron  cjTinders  which  revolve  upon  an  axis,  and  in  the  I 
interior  of  which  iron  balls  roll  about,  crushing  the  substance. 


SIFTING 
Is  the  process  of  separating  powders  of  different  degrees  of  fine- 
ness by  passing  them  through  some  perforated  medium.  For 
this  purpose  sieves  are  employed.  These  consist  of  a  frame, 
usually  circular,  over  which  is  stretched  wire-  (or  iron-  or  brass-) 
gauze,  or  better  hair-cloth  orsilk, 
held  firmly  in  place  by  an  outer 
rim.  Drum  sieves  are  cylindri- 
k  cal  and  covered  at  both  ends. 
After  sifting,  a  powder  should 
always  he  thoroughly  mixed,  in 
•  order  to  insure  uniform  composi- 
tion of  the  product,  When  we 
o[)enite  upon  larger  quantitieaof 
powder,  ve  have  special  appnr- 
alus  designed  for  this  purpose. 
.  Among  the  various  sifters,  Hun- 
l'  ter's  (Fig.  18S)  is  one  of  the  most 
t  effective.  The  powdered  drug  or 
mixed  powders  are  thrown  into 
Huni«.-.siftof  «.dMi«r.  ^^^  hoppcr  above, then  bymeans 

of  brushes,  which  revolve  against 
the  cun,'ed  brass  sieve,  the  lumps  are  thoroughly  disintegratad, 
aixl  the  powder  is  brushed  through  into  the  receptacle  uelow, 
where  it  is  further  mixed  by  revolving  spiral  mixers.  For  pre- 
jiaring  impalpable  powders,  bolting  cloth  is  employed,  Com- 
mercially,  powders  are  known  by  numbers.  The  U.  S.  Phar- 
macopeia directs  the  employment  of  various  degrees  of  fineness, 
designating  the  degree  by  a  number,  wlnt-h  corre^iponds  to  ths 
number  of  meshes  to  the  linear  inch ;  the  [xiwdcrs  being  num- 
Iwn-d  from  20  to  80  inclusive. 
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The  British  Pharmacopceia  directs  the  numbers  from  20  to  SO 
int'lusive,  designating  them  by  the  number  of  meshes  to  the  linear 
inch,  as  in  the  U.  S.  P.,  omitting,  however.the  metric  equivalents. 
The  German  and  Austrian  Pharmacopceias  designate  by  llic  num- 
ber of  meshes  to  the  square  centimeter. 

Tables  op  DtMBEB^  oy  Fisesesh  or  Powdeks,  U.  S.  P.  asp  B.  I'. 

Wrtin  to  MfjUuu  u  lU 

AU                                                                                                     Liacur  iKf*.  0*Hm(H. 

80  Veiy  fine  powdM Rfl  30 

flu  Fiue 81)  24 

80  MwUraMlv  fine .i"  'JO 

40  MoJeratoly  coarae W  11 

20  CtoBree 20  8 


iTfT*  ft' 


6(1  Impalpable  powder 5U 

40  Exceedingly  line 41) 

30  Vcrv  Sue 30 

as  Fine iW 

20  Moderately  fine     20 

15  Moderulely  marae         15 

e  CniiM- B 


TRITURATION 
Is  the  reduction  of  substances  to  a  minute  state  of  subdivision  hy 
means  of  the  mortar  and  itestle.     The  pestle  should  be  grasped 
firmly,  and,  with  a  slight  downward  pressure,  worked  around  the 

Flu.  189,  Fla,   190. 


Trituwiluii.  amlnn  >lr-crltwl  hj  Pc«lli>. 

bottom  and  sides  of  tiie  mortar  with  a  circular  motion,  gradually 
extending  fnmi  the  wnter  outwards,  as  shown  in  Fig.  100.  Then 
tlie  motion  should  be  rovursod  toward  the  center,  in  the  same 
manner,  and  rliis  procedure  should  be  continued  until  the  sub- 
et4inc«  is  reduced  to  the  desired  degree  of  lineness. 

Mortars  find  FeMlrs. — For  the  ])ulverization  of  hard  or  tough 
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drugs,  where  considerable  force  is  necessary,  the  iron  or  bronze 
mortar  is  employed  (Fig.  191).  The  interior  should  be  bell-shaped 
and  not  conical,  otherwise  the  drug  will  become  packed  in  the 
bottom,  hindering  proper  disintegration.  After  use,  they  are  best 
cleaned  by  trituratingmthemsoniecleansand.  When  they  have 
been  used  for  powdering  chemicals,  such  as  iron  or  sodium  sulphate, 
they  should  be  well  washed  and  dried. 

Wedgwood-ware  answers  admirably  for  general  use,  because  of 
its  strength,  though,  owing  to  its  somewhat  porous  nature,  it  is 
often  ditncult  to  cleanse.  Again,  the  handle  ot  the  pestle  being  of 
wood,  it  is  usually  set  into  the  base  by  means  of  a  resin  cement; 
it,  therefore,  readily  loosens  and  drops  some  of  the  cement  off, 
contaminating  the  substance  that  may  be  triturated.  The  handles 
should  be  reset  before  using,  by  heating  until  the  cement  softens, 
then  filling  the  pestle  hole  with  a  fused  mixture  of  3  parts  of 


shellac,  1  of  yellow  wax  and  1  of  lurfHjiiliiie,  pressing  in  firmly, 
holding  until  the  wax  has  Jiardened.  Handles  are  now  made  of 
hard  rubber  which  screw  firmly  into  the  pestle. 

Porcelain  mortars  and  pestles  are  preferred  for  general  use  in 
the  preparation  of  solutions,  emulsions,  light  triturating  etc.  They 
are  much  more  easily  cleansetl  than  the  Wedgwood  ware,  since 
their  inner  surface  is  not  porous  like  that  of  the  latter.  Porcelain 
mortars  will  not  stand  hard  blows  nor  rapid  heating,  because 
of  their  liability  to  fracture.  Glass  mortars  (Fig.  195)  should 
likewise  be  carefully  handled,  and  should  not  be  employed  for 
triturating  hard  substances.  They  are  best  adapted  for  pulver- 
izing corrosive  substances,  chemicals,  alkaloids,  and  for  preparing 
BoUitiona  of  the  same.  Their  surface  is  simwrth,  and  no  loss  of 
substHnce  is  liable  to  occur,  as  would  be  the  case  when  using  a 
Wedgwood  mortar,  wliose  surface  is  porous  or  uneven. 
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Agate  mortal's  (Fie.  19G)  are  ouly  employed  in  pulverizing  very 
ham  substances,  such  as  minerals  or  ores. 

In  selecting  mortara  ami  pestles,  tim  apothecary  should  use  con- 
siderable discretion:  Forgeneral  purposesof  trituration  ashallow 
mortar  (Fig.  1&3)  should  be  selected.  For  the  preparation  of 
emulsions  and  solutions,  a  comparatively  deep  mortar  (Fig.  104) 
should  bo  used.     The  pestle  should  fit  the  mortar  accurately ;  a 


round-surfaced  pestle  sliould  be  used  for  the  deep,  and  a  flat-sur- 
faced one  for  the  shallow  mortar. 

Every  a[xitlieeary  should  have  a  full  set  of  morlars  and  pestles, 
of  various  sizes  and  shapes,  adapted  for  all  sorts  of  operations.  It 
should  be  made  a  rigid  rule  to  clean  these  immediately  alter  use. 
When  the  [Kiwdered  substance  has  been  of  a  resinous'nature,  its 


traces  are  best  removed  by  means  of  a  little  alcohol  or  benzin,  and 
if  it  has  l>een  of  an  oily  nature,  the  remaining  particles  may  be 
removed  with  sawdust,  and  the  mortar  then  washed  out  with  soap 
and  water.  If  the  substance  possessed  a  powerful  odor,  like  that 
of  iodoform,  or  the  mixlure  has  badly  sUkined  the  niorlar.  triturate 
a  litllo  bichromate  of  potassium  with  sulphuric  acid  about  the 
aides,  rinsing  out  well  with  water. 
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A  Spatula  consists  of  a  long,  flexible  blade  of  polished  steel, 
Homewbat  heavier  at  the  base,  where  it  is  usually  corered  od  both 
ntiesK'iUi  hard  wotKi.serTingasahaQdle.   fSpatulas  are  also  made 


entirely  of  met^l  (nickel  plated).  The  so-called  Lawrence 
s]>atula  \s  the  best  among  these:  the  handle  not  being 
jKtlished  nflbnls  a  good  grip.  The  onlyobjection  to  these, 
IN  thut  nft«r  ht'ing  some  time  in  use  the  plating  is  liable 
to  WfiiP  off  from  the  tip,  exposing  the  surface  of  the  steel 
beneath. 

H{iattiln9  are  employed  in  the  process  of  tritumtion,  for 
the  removal  of  the  particles  of  powder  adhering  to  the 
sides  of  the  mortar  an<l  pestle,  also  in  all  tlio  various 
phases  of  dlspcnaing  pharmacy,  such  as  the  division  of 
fiowders,  [.repitrutiijii  of  ointments,  etc,  8teel  spatulas 
arc  adupt^ni  for  (leiiiTal  use  except  for  such  purposes 
where  tlio  sulfl*t«iice  is  a(riH;ti.'(J  by  contact  witli  iron,  ns 
in  the  preparation  of  ointments  containing  iodine,  i^uli- 
cylic  and  tannic  fields,  mercuric  cliloride,  and  corrosive 
mibstances,-  In  such  cases  we  employ  the  horn  or  hard 
rubbiT  spatula,  the  Inttt^r  iK-ing  of  flexible  steel  covered 
with  imrd  rubl>er.  Horn  una  rubber  sptitulas  sliould  J^** 
not  be  used  for  stirring  hot  licjuirls. 

Too  much  care  cannot  be  paid  to  the  cleansing  an<l  care 
spatulas  i  they  should  alwavH  be  bright  and  free  from  tnicea 


IpnUlIJL  ^^H 

are         ^^M 
cea  of     ^^1 
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rust,  as  its  presence  may  render  many  n  preparation  unsightly 
and  unfit  for  use. 

Trituration  may  also  be  l"'**.  aoi- 

effected.  by  means  of  the 
slab  and  niuUerwith  the  in- 
tervention of  a  liquid,  the 
operation  being  called 
"  JtevigafioH."  T  he  s  u  b- 
stauce,  in  coarse  powder,  is 
placed  on  a  slab  of  glass, 
marble,  or  porphyry,  having 
a  ground  surface,  and  moist- 
ened with  water  or  aluohol 
to  form  a  thick  paste;  it  is 
then  triturated  by  means  of 
the  muller,  using  slight  pres- 
sure, and  moving  Ute  mul- 
ler in  curves  such  as  shown 
in  Fig.  201,  a,  b.  A  shallow 
porcelain  mortar  (Fig.  20"2) 
13  often  substituted  for  the 
slab,  and  a  Hat-surfaced  pes- 
tle for  the  muller.  In  Euro- 
pean pharmacy  this  latter 
operation  is  designated  as 
Levigation,  and  the  former  as  Porph^  rization  Thtse  proce'-ses 
have  for  their  object  the  reduction  of  such  substantts  as  ziui. 


oxide,  or  mercuric  oxide,  t«  a  very  fine  stale  of  subdivision, 
wtiicli  is  not  attJiinablo  by  the  simple  process  of  dry  trituration. 
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ELtTTRlATION 
Is  the  process  of  separating  the  Hiier  particles  of  an  insoluble 
powder  from  the  coarser,  by  means  of  suspension  in  water.  The 
pasty  mass  resulting  from  tlie  process  of  levigation,  is  washed  off 
into  a  beaker  or  other  suitable  vessel,  and  stirred  with  water;  the 
mixture  is  then  allowed  to  stand  a  minute  or  so,  after  which  the 
supernatant  turbid  fluid  is  poured  off  into  another  beaker.  The 
seaiment  which  contains  tlie  coarser  particles,  is  then  again  sub- 
jected to  the  process  of  levigation,  and  the  same  operation  is  re- 
peated until  the  whole  quantity  is  elutriated.  The  turbid  fluid, 
which  has  been  decanted,  is  allowed  to  staud  at  rest  until  the 
minute:  particles  of  the  substance  held   in  suspension  have  sub- 


sided ;  this  deposit  is  then  collected  and  dried.  Instead  of  pour- 
ing off  (decanting)  the  turbid  fluid  aa  described  above,  we  may 
employ  a  more  expeditious  method,  illustrated  in  Fig.  203,  in 
which,  by  means  of  a  long  fuunel  tube,  water  is  forced  in  at  the 
bottom  of  the  cylinder,  wliich,  forcing  its  way  upward  through 
tlio  powder,  carries  the  particles  of  ftowder  along  with  it,  the  finer 
particles  being  carried  to  the  top,  while  the  coarser  remain  near 
the  bottom,  from  tlieir  own  gravity.  By  opening  different  outlets 
on  the  sides  jiowdcrs  of  various  degrees  of  fineness  may  be  ob- 
tained. The  prof^ess  of  elutriation  is  emjiloyed  in  separating  the 
impurities  from  chalk  and  in  the  sorting  of  emery  into  different 
grades  of  fineness. 
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TROCHISCATION 

Consists    in    forming  conical    masses  of    levigated  substances. 

Insoluble    powders,    such    as    chalk, 

bismuth  salts,  or  bole,  while  still  in  a 

pasty  condition,  are  placed  into  a  tin 

cone    (d.  Fig.  204).      This    is    then 

grasped  by  the  handle  (c),  and  the  leg 

of  the  frame  is  tapf)ed  gently  upon  a 

slab  of  chalk-stone,  or  other  absorbing 

surface,  each   tap    causing    a  conical 

drop  to  fall   out.     The  porous  block 

absorbs    the    moisture    quickly,    after 

which  the  cones  may  be  dried  by  heat, 

if  necessary. 


Mould  for  Lerigmted  Chalk,  Etc 


CHAPTER   X. 

SOLUTION. 

Solution  is  a  "  molecular  "  subdivision  of  a  body  (solid,  liquid  or 
gas),  in  a  liquid  (mliriit),  the  result  being  a  clear  homogeneous  Huid. 

If,  on  bringing  a  solid  in  contact  with  a  liquid,  the  whole  or  a 
portion  of  the  solid  disappears,  and  a  clear  liquid  results  or  can 
beseimraled  from  the  mixture,  then  we  say  that  the  solid  is  wholly 
or  partiullvsoluble  in  tbe  liquid. 

Foriuerly,  the  solution  of  a  solid  in  a  liquid,  such  as  that  of  salt 
in  water,  was  designated  as  "simple "or  "direct"  solution,  and 
where  a  change  in  the  chemical  nature  took  place,  as  when  bases 
were  dissolved  iu  acids,  as  "  indirect "  or  "  chemical "  solution. 

Such  a  distinction  is  not  necessary,  and  moreover  incorrect,  for 
we  must  consider,  that  "  solution  "  in  such  a  case  is  only  apparent, 
there  being  new  bodies  of  a  different  chemical  constitution  pro- 
duced, which,  as  such,  are  dissolved  in  the  excess  of  the  solvent. 
The  chemical  action  which  takes  place  Jirst,  has  nothing  to  do  with 
the  phenomena  of  solution. 

The  rate  or  ratio,  according  to  which  a  substance  is  dissolved  by 
any  particular  liquid,  is  called  its  "  aolnhlliiy."  The  solvent 
powers  of  a  liquid  for  different  bodies  are  very  different.  If  none 
of  the  substance  is  taken  up  bv  the  solvent,  it  is  said  to  be  "  m- 
soluhle;"  if  comparatively  little  is  dissolved,  it  ih  designated  as 
"  dijikulti/ "  or  "  dightli/  soluble  "  (example,  calcium  hydrate) ;  when 
large  amounts  are  taken  up  readily,  as  "rcri/  soluble"  (example, 
potassium  iodide). 

When  a  solvent  has  taken  up  as  much  of  the  substance  aa  it  is 
capable  of  at  a  certain  temperature,  it  is  said  to  be  "  satnralfd." 
If  there  be  an  insufficient  amount  of  the  body  present,  it  will  be 
entirely  dissolved  and  an  "  unsaturated"  solution  will  result. 

The  solubility  of  a  solid  depends  upon  several  conditions: 

Ist.  The  Nature  of  the  Substance  (form,  density) ;  hence  we  pnl- 
veriite  botUes  to  facilitate  contact  with  the  solvent. 

2d.  The  Nature  of  the  Solvent. 

Sd,  Temperature. 

4th.  Presence  of  other  dissolved  Solids. 

Tiif  Xature  of  the  Substance  must  be  considered.  The  solubility 
of  a  solid  depends  primarily  upon  its  nature,  for  we  find,  for 
instance,  that  barium  sulnliaie  requires  250.000  parts  of  water  for 
solution,'  while  on  the  other  hand,  sodium  thiosulphate  is  soluble 
iu  all  proportions  in  water  (at  45°  C). 
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77ir  XatiiTe  of  the  Solvent  plays  a  very  imjiortaiit  part  in  solution. 
We  find  tlie  solvent  powers  of  water  entirely  tliflerent  from  those 
of  alcohol, etiier  or  glycerin. 

The  chief  solvents  employed  in  pharmacy  are  water,  alcohol, 
glycerin,  ether,  chloroform,  acids  and  oils. 

WaXer  is  a  general  solvent  of  wide  application.  It  is  employed 
in  the  preparation  of  the  medicated  waters,  syrups,  solutions 
(liquores),  etc.  When  it  is  used  in  the  preparation  of  silver  solu- 
tions, eye-washes,  hypodermic  solutions,  etc.,  it  should  be  distilleii 
and  fultill  all  the  requirements  of  the  Pharmacoixvia.  Water  dis- 
solves most  inorganic  salts;  from  vegetable  drugs  it  dissolves 
gums,  starch,  sugar,  neutral  principles,  certain  alkaloids,  tannins, 
extractive  and  many  coloring  matters. 

Alcohol  is  of  the  greatest  importance  pharraaceutically,  because 
of  its  excellent  solvent  properties  and  the  stability  of  the  prepara- 
tions made  with  it.  It  is  a  solvent  for  resins,  volatile  pils,  alka- 
loids, and  neutral  principles,  while  it  does  not  take  up  such  inert 
principles  as  starch  and  gummy  matter. 

Olycer-in. — The  solvent  properties  of  this  lie  between  that  of 
alcohol  and  water,  and  when  added  to  either  of  these,  it  insures 
greater  stabitilv  of  the  iinished  preparation.  It  dissolves  tannin, 
starch,  many  morganic  salts,  pepsin,  organic  acids,  etc.  (See 
Glycerites.) 

Eth^r  dissolves  principally  fixed  and  volatile  oils,  fats,  resins, 
and  most  alkaloids  (not  their  salts). 

Chloroform  possesses  about  the  same  solvent  properties  as  ether, 
but  it  has  the  advantage  that  it  is  not  inflammable. 

Acid». — Acetic  acid  in  a  diluted  form,  is  emploved  as  a  solvent 
in  the  preparation  of  the  official  vinegars.  Glacial  acetic  acid  and 
hydrochloric  acid  are  solvents  of  many  ot^anic  compounds. 

Oils  are  employed  as  solvents  of  gums  and  resins  in  the  pre- 
paration of  liniments. 

Effect  of  Temperature  on  SoluHiliU/. — Rise  of  temperature  usually 
increases  the  solubility  of  a  solid.  In  some  cases,  we  find  that  the 
solubility  increases  in  a  definite  ratio  with  the  temperature  of  the 
solvent,  for  exiimple,  jKitnssium  chloride,  barium  chloride,  or 
magnesium  sulphate.  In  another  class  (the  majority),  we  find  the 
mtio  of  solubility  to  the  temperature  irregular.  In  a  small  num- 
ber of  cases  we  find  that  the  8oIuV)ility  steadily  diminishes  as  the 
temperature  rises,  that  is,  the  substance  is  more  soluble  in  cold, 
than  in  hot  water.  Asexamplesof  tliis  wehave  calcium  hydrate, 
sodium  chloride,  strontium  sulphate,  calcium  citrate,  and  paral- 
dehyde. 

I'he  relationship  of  temperature  to  solubility  is  most  clearly 
shown  by  the  table  of  curves,"  Fig.  205,  where  the  lower  line  of 
figures  express  the  degree  of  temperature,  and  the  side  figures,  the 
quantity  dissolved  by  KHI  parts  of  the  solvent. 
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In  cooling  n  hot  natuiated  •ultition.  u  portion  of  the  tliBBolved  body  b 
in  a  solid  (iunBllj'cry»Mt1ine)  lurm,  while  tho  remainder.  iifrvmiiiK  lolta  coeficintl' 
orsolubility  for  the  given  temiierature,  remaiua  in  aiiluTiiiii.  Whi-ii  Iwdienot'ditftir 
vnt  degrees  of  solnhility  nrts  diHaolved,  the  lets  ooluble  i<epi(rut«  out  tirat,  while  the 
more  solable  reniuia  iu  solution. 

Tlie  Presence  of  Dissolved  Bodies  in  a  solution  often  affects  tlie  1 
Bolubiiity  of  other  substances  iu  this  menstruum.  Here  we  may  I 
dislinguiah  several  different  cases: — 

Ist.  The  presence  of  one  salt  may  increasf  the  solubility  of  I 
another.     For  instance,  the  nresence  of  an  alkaHne  chloride,  such  | 
as  sodium  or  ammonium  chloride,  increases  the  solubility  of  mer- 
curic chloride  in  water.     Iodine  is  practically  insoluble  in  water, 
but  by  the  use  of  an  alkaline  iodide,  we  can  cause  water  to  lake  ] 
up   large   amounts   of  it  (ex- 
Fio.  206.  ample.Lugol's  Solution).  This 

is  an  Bxample  where  it  is  po».  I 
sible  for  us  to  form  a  saturated  ' 
solution  (KI),  which  is  capable 
of  taking  upafurlhertpiantity 
of  a  sefond  Hubslance  (I). 

2d.  The  presence   of    one 
salt  may  diminish  the  solubil- 
ity of  another.     For  example,  I 
we  cannot  dissolve  potassium  I 
Bulphate  in  a  solution  of  am- 
,^  _^       ,_  '      isulphate.orpotasaium   I 

"  ^S^  '  /  7*  nitrate  in  a  solution  of  ammo- 

*  ^S— T"*^ — —p^ nium  nitrate.     Potassium  car- 

mK-.^-^    ^-^     I — -^H  I    Ixjoal*!  is  a  very  soluble  salt,  I 

but  it  is  insoluble  in  concen-  | 
I*  tratcd  water  of  ammonia. 
T.w«MCorr«arsoi»bim,fnrNi.™i«.  3d.  An  alteration    in    the  I 

nature    of    the   solvent    may  [ 
alter  tlie  solubility  of  the  salt.     The  addition  of  alcohol  to  many  , 
aaline  solutions  will  cause  the  salt  to  be  precipitated.     For  ex- 
ample, on  adding  alcohol  to  a  saturated  solution  of  ferrous  sul- 
phate, the  in»n  salt  will  be  precipitated  as  a  granular  powder 

CoNDiTKJN  OF  Contact  of  the  Itonv  with  the  Solvent.^  | 
We  may  facilitate  the  solution  of  solids  by  trilurating  or  agitat 
ing  them  in  poiiiier  form  with  the  solvent;  this  facilitates  the  ] 
contact  of  tbc  two,  by  continually  exposing  the  surfaces  of  the  I 
particles  of  the  jxiwder  to  the  contact  of  fresh  portions  of  the  ] 
solvent.  This  same  ]>rinciple  is  involved,  when  air  or  carbonio  ] 
acid  gtis  is  passeil  rapidly  through  a  mixture  of  the  solid  snd  | 
fluid,  for  the  purpose  of  producing  brisk  agitation. 

CtBrvr-ATORY  Solutiov. — When  the  quantity  of  matter  to  be  I 
dissolved  is  large,  and  tlie  time  permits,  we  may  suspend  tho  I 


soLcrioy. 


131 


suletanco,  placed  in  a  porous  diaphragm  (perforated  funnel,  sieve 
or  muslin  bag),  just  below  the  surface  of  the  liquid  solvent.  A 
more  flr  less  saturated  solution  (resulting  from  the  immediate 
contact  of  the  solvent  with  particles  of  the  solid),  owing  to  its 
density,  sinks  to  the  bottom  of  the  vessel,  and  its  place  is  taken 
by  fresh  portions  of  the  solvent  displaced.  This  circulation  con- 
tinues until  the  liquid  becomes  saturated.  This  same  procedure 
applied  to  the  extraction  of  soluble  matter  from  vegetable  drugs 


Appanlu*  ftir  <j«ii 


ia  known  as  "Circulatory  Displacement,"  and  ia  employed  in  the 
preparation  of  infusions,  tinctures  (by  maceration),  etc. 

Si'PERSATL'RATKu    SoM'Tioss. — A    liot   Saturated   solution   of 
Glauber's  salt  (Na^SC^  +  lOHiO),  when  proper  care  is  taken  to 

Imjtt-ct  it  from  jarring  and  dust,  may  he  cooled,  and  still  remain 
icjuid,  notwithstanding  the  solution  contains  a  larger  amount  of 
ihtf  salt  than  the  ^efficient  of  solubility  for  the  lower  tempera- 
ture allows.  The  slightest  jar,  or  bringing  it  in  contact  with  a 
solid  body,  causes  its  solidi^cjition  at  once.  Such  a  solution  is 
called  "mipermiiiratfil." 
SoumoN  OP  (Jases. — (.Jases  are  usually  more  soluble  in  alcohol 
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than  in  water.  The  most  easily  condenaible  gases  are  the  most 
soluble.  The  method  of  solution  is  the  reverse  of  that  usually 
employed  in  dissolving  solids,  that  is,  the  solvent  is  kejit  as  cool 
aa  possible.  Under  lite  comlilions  of  pressure  and  temperature, 
one  and  the  same  liquid  does  not  ausorb  equal  quantities  of 
dilFertint  gases.  At  a  temperature  of  0°  C,  and  a  pressure  of  7*J0 
Mm.,  one  volume  of  water  dissolves  the  followtug  volumes  of 
Kiis:— 

Carbouit^  iitiil  tuirboD  dioxide,  CO,) 1-^ 

Solphurclted  hjdrogen  ^H^} 4.3 

SulphurnuH  lurid  (aalphuniDs  anhydride,  SO,) lO.^ 

Hydrochloric  acid  (HCl), 503.0 

Ammonia  (NH.) 1060.0 

Solutions  of  such  gases  as  chlorine,  sulphuretted  hydrogen, 
sulphurous  acid  or  ammonia,  are  often  prepared  by  the  apothe- 
cary. For  the  preparation  of  such  solutions,  the  apparatus  as 
shown  in  Fig.  20lj  may  l>e  employeil.  The  gas  is  generated  in 
the  flask  a,  wTiich  is  provided  with  a  safety  tubec ;  the  gas  pasfses 
out  through  d  into  the  wash-bottle  /,  which  contains  a  little 
water,  for  the  pantose  of  retaining  impurities ;  then  it  passes  on 
through  the  tuoe  i  into  the  wa(«r  contained  in  llask  g.  The  tube 
dips  just  a  little  below  the  surface  of 
Flo.  -xn.  the  water  which  half  fills  the  bottle, 

which  ii  placed  in  a  bath,/(,of  cold 
water.  The  neck  of  the  bottle  is 
loosely  plugged  with  cotton  to  pre- 
vent the  escuiw  of  gas.  At  short 
intervals  the  bottle  is  removed,  its 
mouth  closed  with  the  ball  of  the 
.  thumb,  or  palm  of  the  band,  and 
I  agitated  until  the  unabsorbed  gas 
is  dissolved.  This  nroeedure  iaeon- 
tinued  until,  after  shaking,  pressure 
1  the  hand  isoKserved  from  escap- 
ing gas.  A  better  method  for  the 
preparation  of  clilorino  water  is  that 
of  Liebig  (Fig.  207),  in  which  the  current,  of  gas  (as  soou  as  the 
air  is  removed  from  the  apparatus),  is  pa.sse(r  into  an  inverted 
retort  filled  with  water.  As  sfton  as  some  gas  has  collected  over 
the  surface  of  the  water,  it  is  shaken  until  dissolved ;  this  is  con- 
tinued until  the  water  is  saturated.  This  avoids  the  esca[^»e  of 
odors  into  tho  room.  The  operation  of  shaking  the  excess  of  gas 
with  the  water  or  solvent,  la  not  necessary  in  the  case  of  such 
soluble  gases  as  ammonia  and  sulphurous  acid.  In  preparing 
solutions  of  these  in  water,  care  should  lie  taken  to  keep  up  a 
steady  current  of  pas,  and  when  the  oiieration  ia  over,  (he  receiver 
should  ho  at  once  disconnected  at  tne  rubber  joint  c.  before  tho 
lamp  is  n-movcd  from  under  the  sand-bath  I',  because  the  vacuum 
created  by  llie  oessation  of  hot  vapors  would  cause  the  contwita 
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of  the  wash  bottle  (/)  and  receiver  (g),  to  be  separated  back  into 
the  Sask. 

Dessity  of  Solutioxs. — On  bringing  a  salt  or  gag  into  solu- 
tion in  a  solvent,  the  specific  gravity  (density)  of  the  lirniid  is 
generally  increased.  In  most  instances,  this  increase  is  in 
dehnile  ratio  to  the  amount  of  the  body  dissolved.  The 
specific  gravity  of  water  being  1.00(1.  if  we  dissolve  five  parta 
by  weight  of  caustic  soda  in  it,  we  will  find  the  specific  gravity 
to  have  risen  to  1.U59;  if  ten  parts,  to  l.llo,  etc.  If  we  dissolve 
31.9  parts  of  hydrochloric  acid  in  water,  the  specific  gravity  will 
be  1.163.  On  the  other  hand,  if  we  make  a  solution  of  ten  per 
cent,  of  ammonia  gas  in  water,  we  will  find  the  specific  gravity 
to  be  0.960;  and  if  one  of  28  per  cent.,  0.901.  The  specific 
gravity  of  a  solution,  is  a  ready  and  fairly  accurate  means  of 
determining  the  amount  of  dissolved  salt  or  gas,  when  only  one 
substance  is  present. 

Chakge  in  Volume  by  Sot-UTiox. — Most  salts,  when  dissolving 
in  water  cause  contraction ;  where  water  of  crystallization  is  taken 
up  by  the  salt,  the  contraction  is  greater  than  in  the  case  of  salts 
having  combined  water.  On  diluting  a  concentrated  solution, 
contraction  takes  place.  Expansion  of  volume  takes  place  when 
the  dissolved  solid  contains  a  large  amount  of  water  of  crystal- 
lization, or  a  decided  rise  of  t<?mperature  takes  place.  For 
example,  when  wo  dissolve  fern  sulphas  exsiccatus  or  aJumen 
exsiccatuni  in  a  measured  volume  of  water,  we  find  that  a  con- 
traction of  volume  resulls,  since  these  salts  have  withdrawn 
respectively  7  or  24  molecules  of  water;  on  the  other  hand,  if 
we  dissolve  the  crystalline  salts,  we  find  an  increase  in  volume, 
due  to  the  throwing  off  of  7  or  24  molecules  of  water.  On  mix- 
ing absolute  alcohol  and  water,  a  contraction  of  from  three  to  four 
Cer  cent,  takes  place,  according  to  the  proportions  of  the  two ;  it 
eing  greatest  when  49.83t;  volumes  of  water  are  mixed  with 
53.939  volumes  of  absolute  alcohol ;  at  15°  C.  the  mixture  meas- 
ures exactly  100  volumes,  instead  of  103.775. 

Fbeezixo  Mixtures. — The  passage  of  bodies  from  tlie  solid  to 
the  liquid  state  (or.  of  the  solid  or  liquid  to  the  gaseous),  produces 
u  consumption  of  energy,  which  is  accompanied  by  a  lowering  of 
the  temperature;  hence  in  dissolving  salts,  particularly  those 
which  dissolve  rapidly,  a  cold  mixture  results." 


U  Dm  Uq«i<>>  HBpW'd  b*  Hnl  w 
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Elevation  of  Temperature  Due  to  Chemicat,  Aption. — 
In  the  procese  of  solution,  we  find  many  histancea  wliere  a  con- 
siderable amount  of  heat  is  generated,  as  when  dissolving  anliy- 
droua  cauatic  soda  or  potash  or  calcium  chloride  in  water.  From 
these  solutions  we  can  obtain  the  crystalline  salts  NaOH  +  THjO: 
KOH  +  2H,0 ;  CaClj  +  6H1O,  The  enormous  rise  of  teraperatury 
produced  by  the  addition  of  sulphuric  acid  to  water  is  also  altrihu- 
table  to  the  fact,  that  chemkal  aiiion  has  taken  place,  with  the 
abmi-ption  of  waier  of  hjdratwi.  The  mixing  of  30  parts  by 
weight  of  absolute  alcohol  with  70  parts  of  water  causes  a  rise 
of  temperature  of  9.14  degrees,  producing  probably  the  hydrate 
CH,0H.3H,0. 

DETERMINATION  OF  THE  SOLUBII.ITV  OF  SUBSTANCES. 

In  order  to  ascertain  the  solubility  of  a  body,  we  have  recourse 
to  either  one  of  two  methods: 

1st.  Method  of  Digestion. — When  we  expose  an  excess  of  the 
powdered  substance  to  the  action  of  the  solvent,  during  a  period 
of  from  several  hours  to  a  day,  at  the  desired  temperature.  We 
place  the  mixture  of  the  two  in  a  small  flask  or  test-tube,  which 
IS  placed  in  a  bath  kept  at  the  desired  temperature,  and  shaken  at 
frequent  intervals.  After  digestion  has  been  continued  sufficiently 
long,  the  entire  mass  (liquid  and  undissolved  powder),  is  quickly 
dramed  on  a  small  dry  filter.  The  filtrate  is  collected  in  a  tared 
lieaker  and  weighed,  then  evaporated  to  dryness,  cooled  in  a  desic- 
cator, and  again  weighed, 

2d.  The  Method  of  Cooling. — We  heat  the  mixture  of  the 
solvent  and  substance,  until  a  concentrated  solution  has  been 
obtained  at  alemperature/iiV^/icrthanthatat  which  the  determina- 
tion is  to  be  made.  This  solution  is  then  cooled  to  the  desired 
temperature,  and  maintained  at  this  point  for  some  lime,  under 
addition  of  some  crystals  of  the  salt,  and  agitation.  It  is  then 
filtered  and  treated  as  directed  above. 

In  applying  either  of  the  above  methods  to  the  determination 

of  the  solubility  of  a  solid,  in  a  volatile  menstruum,  it  is  best  to 

employ  a  small  flask  with  an  inverted  condenser  (Fig.  151)  to 

avoid  loss  of  solvent.    Then  a  sufficient  quantity  ia 

p,n  oAo        filtered  quickly  into  a  stoppered  weighing  flask  (?"!£. 

208),  this  is  closed,  allowed  to  cool  and  weighed. 

The  volatile  liquid  is  then  evaporated  off,  and  the 

weight  of  the  cirj-  residue  determined.     <_'ure  must 

l>e  taken,  that  the  proper  temperature  (at  which  the 

solubility  is  to  be  determined)  ia  maintained  for  at 

least  anliour  before  filtration. 

Incarrying  outthe  above,  for  crystalline  salts,  the 
■  vaporated  solution  must  bedried  at  a  temperature 
suthciently  high  to  drive  off  all  water  of  crystalliza- 
tion, and  the  residue  then  weighed  as  anhydrous 
Ball,  hut  calculated  back  to  crystalline  when  the 
results  are  estimated. 
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Exampfr:  A  saturated  solution  of  potassium  clilomte  at 
12°  C,  wtiglied  10.98  Gm. ;  when  evaporated  to  dryness  it  gave 
0.7025  Gm.  residue.  What  was  the  amount  dissolved?  Let 
the  weight  of  the  saturated  solution  be  taken  as  W,  and  the 
weight  of  the  substance  found  therein  dissolved,  be  w;  then 
W  —  w  will  equal  the  weight  of  the  water ;  we  make  llie  propor- 
tion (W  —  w)  ;  w  :  ;  100  :  X  or  X  =  ^^  Substituting  figures 
( W  =  10.98 ;  w  =  0.7025)  we  have ;  W  —  w  =  10.2775  the  weight 
of  water  in  the  solution. 


Then  '«■'"'  x=S"    '      ™     ■     " 

That  is  100  parts  of  water  had  dissolved  6.83  parts  of  potassium 
chlorate  at  12^  C. 

For  convenience,  solubilities  are  sometimes  expressed  by  stating 
tJie  amount  of  solvent  required  to  distjolve  one  part  of  the  solii£ 
Then  in  this  case  it  would  be — 

as  6.83  '  :  "lOO  '  :  :    I     :    X 

X  =  14.64. 

That  19, 14.64  parts  of  water  held  1  part  of  potassium  chlorat*  in 
solution  at  12°  C. 


AS  APPARATUS  (■■  LYSIMETER '1   FOR   DETERMISIXG  SOLUBILITIES. 

In  determining  the  solubility  of  u  substance  in  some  liquid  at 
a  given  temperature,  there  is  usually  but  little  difficulty  encoun- 
tered, when  the  solvent  is  not  very  volatile  and  the  temperature 
at  which  the  determination  is  to  be  made  is  not  high.  With  a 
highly  volatile  solvent,  and  a  high  temperature,  however,  certain 
difficulties  present  themselves  wliich  are  liable  to  lead  to  error. 
The  main  difficulty  is  encountered  in  the  endeavor  to  separate 
from  the  original  solution,  which  usually  contains  an  excess  of 
the  substance  in  suspension,  a  fiUercd  portion  at  the  same  tem- 
peraturt'  as  that  of  the  solution.  The  higher  this  temperature  is, 
the  more  difficult  becomes  the  removal  of  u  portion  without  the 
introduction  of  errors  by  the  ordinary  methods  of  filtralion.  It 
appears,  therefon\  that  it  is  only  necessary  to  modify  the  method 
of  filtration  in  snch  a  way  as  to  maintain  the  temperature  of  the 
original  solution  unchanged  in  order  to  eliminate  these  errors. 
This  may  be  easily  accomplished  by  upward  filtration  into  a 
tube  placed  in  the  original  solution,  and  so  constructed  that  it 
will  enable  the  operator  to  control  the  act  of  filtration,  as  well  as 
JHCanttely  to  determine  the  amount  of  solvent  and  dissolved 
'  '  For  this  purpose  the  little  apparatus  here  described 
found  verv  ser\-iceable. 


B  jweonttely 
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The  apparatus  consists  of  a  glass  tube,  o,  15  centimeters  long, 
find  one  centimeter  in  external   diameter,  provided  at  one  end 
with  a  well-ground  stopper,  c,  while  the  other  end  la  cup-sliapetl, 
there  being  a  contracted  neck  between  the  cup  and  the  main  J 
tube.     Into  this  cup  is  made  to  tit  a  carefully  i 
Fia.  209.  ground  glass  bell,  e,  having  a  small  perfora-  | 

*"  tion  in  its  bottom  (as  shown  in  /).    There  is  I 

also  a  stopper,  b,  which  is  carefully  grouud  to  f 
tit  into  the  cup,  and  which  is  inserted  atler  « 
the  glass  bell,  e,  has  been  removed.    The 
several  stop(»er8,  etc..  are  all  numbered,  to 
show  where  they  belong. 

To  show  how  the  apparatus  is  used,  it  will 
be  best  to  quote  a  practical  example. 

Let  us  assume  that  the  solubility  of  mor- 
phine in  boiling  alcohol  is  to  be  determined. 
It  will  l>e  necessary  to  provide  for  such  an  ' 
amount  of  liquid  that  at  least  one-balf  of  tho  | 
glass  lube,  a,  may  be  iramereed  in  tho  liquid. 
In  the  case  of  comparatively  cheap  solvents  I 
and  substances  to  be  dissolved,  bouker  glasses 
^         maybe  used;   for  more  expensive  materials 
^^^     test-tubes  of  such  a  size  that  there  will  be  no 
^^H     great  waste  of  material  are  prefenible. 
^^^1        The  glass  tube  is  made  ready  by  inserting  | 
^^^5     the  stopfier.  r.  and  introducing  into  the  cup- 
^■^     shaped  end   the  glass  bell,  e,  containing   a 
J—   J     pellet  of  purified  cotton  and  prevented  from  | 
^^^/     dropping  out  by  a  thin  platinum  wire  fast-  j 
V         ened  around  the  contracted  neck  and  crossetl  j 
over  the  mouth  of  the   bell.      A   sufficient 
amount  of  alcohol  having  been  introduced 
into  a  beaker  or  teat-tulM!,  heat  is  applied  and 
morphine  added,  until,  after  the  boiling  has 
boon  kept  Up  some  time,  a  portion  of  tho 
alkaloid  remains  undissolved.     The  prepared 
glass  tube  is  now  inserted  in  the  liquid.     As   '. 
long  as  the  stopper,  c,  closes  the  mouth  of  the  I 
tube,  no  liquid  will  be  able  to  filter  upwards.  I 
When  the  tube  has  acquired  the  temperature  I 
of  the  Iwiling  liquid  the  stopper,  c.  is  removed,'] 
Tb* LroniMrf •  whereu[)on    the   liquid    will   begin    to   filter  | 

thrtiugh  the  pellet  of  cotton  and  rise  in  the  . 
tubo  as  far  as  the  quantity  of  liquid  will  permit.  In  order  to  I 
insure  perfect  uniformity  of  the  liquid  within  and  without  thft  I 
tube,  it  is  beet  to  allow  the  filtered  portion  to  tlow  hack  tlirough  J 


: 
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the  pellet  of  cotton  once  or  several  times.  The  stopper,  r,  having 
then  been  inserted,  the  tube  is  withdrawn,  turned  upside  down, 
the  glass  ball  removed,  and  the  stopper,  d,  inBerted.  The  tube  is 
now  carefully  cleaned  with  alcohol,  and  laid  aside  until  cold.  Its 
tare  having  previously  been  dutermined,  the  increase  in  weight 
represents  the  weiglit  of  the  sohition  contained  therein.  On 
transferring  or  washing  the  contents  into  a  tared  beaker  or 
capsule,  and  evaporating,  the  weight  of  the  dissolved  morphine 
will  be  found. 


PERCENTAGE  SOLUTIONS. 
II  must  be  distinctly  understood,  that  percentage  by  weight 
means  that  all  ingredients  must  be  weiglitd,  and  percentage  by 
volume,  that  all  ingredients  must  be  measured.  A  1  per  cent, 
solution  of  cocaine  hydrochlorate  contains  1  part  by  weight  of  the 
salt,  and  OO  parts  by  weight  of  water;  a  2  per  cent,  solution  con- 
tains 2  parts  by  weight  of  salt,  and  98  parts  by  weight  of  wat«r. 
The  word/wirf  may  stand  for  a  grain, or  gramme,  or  ounce,  or  o?ii/ 
unit.  To  mako  a  tluidounce  of  a  1  per  cent  solution  we  first  need 
to  know  the  weight  of  a  fluidounce  of  water,  at  the  temperature 
at  wliich  we  desire  to  make  our  sohition.  We  find  that  a  fluidounce 
(of  480  minims)  of  water  at  15.5°  C.  weighs  455.7  grains,  hence 
1  [^K-r  ceat,  of  this  would  be  4..55  +  grains.  Subtracting  this  from 
455.7,  we  obtain  451.2  +  grains,  ("ousequenlly,  we  dissolve  4.5 
gminii  of  cocaine  hydrochlorate,  in  451.2  grains  of  water  at  this 
temperature.  If  we  desire  to  make  one  fluidounce  of  an  alcoholic 
solution  of  cocaine  hydrochlorate,  we  must  first  find  the  weight 
of  1  fluidounce  of  alcohol.  If  we  use  U.  S.  P.  alcohol  of  specific 
gravity  0.820,  then  455.7  times  0.820  gives  us  373.t5  -f-,  the  weight 
of  1  fluidounce  of  this  alcohol,  in  grains ;  then  we  proceed  as  above. 
To  prepare  a  pint  of  a  1  in  1000  solution  of  cocaine  hydrochlorate, 
divide  7,291  (grains  in  1  pint  of  wator)  by  1000;  this  gives  the 
number  of  grains  (7.29)  of  the  salt  per  pint,  and  sufficient  water 
must  be  added  to  make  the  product  weigli  7,2!)1  grains.  In 
these  calculations,  1  grain  of  the  salt  was  assumed  to  occupy  the 
same  space  as  1  minim  of  water,  wliich  is  not  exnclly  the  case,* 
hence  a  solution  prepared  as  above,  will  measure  two  or  three 
miainis  less  than  a  fluidounce.  For  all  practical  purposes  how- 
ever, this  is  near  enough,  but  when  an  exact  volume  (say  exactly 
1  fluidounce)  is  desired,  it  is  bc-^t  to  make  a  quantity,  a  little  in 
excess,  and  then  to  throw  away  what  is  not  needed  or  to  dispose 
of  it  otherwise.  Many  physicians  in  prescribing  solutions  under- 
Htand  percentage  by  measure,  i.e.,  grains  of  a  solid  to  the  flui- 
drachm  or  fluidounce,  or  milligrammes  to  the  cubic  centimeter; 
this  is  weight  for  mcaaurt  and  not  jx.TCcnt«ge.     For  convenienoo 
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in  dispensing,  the  table  of  Puckner  or  that  of  Loudenbeck  arv 
useful.* 


RUUH  AND  EXAMPLES  FOK  DILUTION  AND  FOHTIFICATION. 
In  applying  these  rules,  jiereentage  by  volume  or  weight  may 
be  used  ;  tho  two  must  not  be  confounded  or  njixed  in  carrying 
out  the  calculations.  Alcohol  Ls  selected  as  illustration ;  but  in 
place  of  this,  such  liquids  as  ammonia  wat«r,  hydrochloric  or 
acetic  acid,  or  any  others  may  be  selected.  For  further  study  of 
this  subject  the  reader  is  referred  to  Oldberg'a  "  Pharmaceutical 
Problems  and  Exercises,"  from  which  these  examples  are  selected. 

Rule  I. — To  find  the  quantity  of  water  required  \o  be  added  to 
alcohol  of  any  given  percentage  strength,  to  dilute  it  lo  any  other 
percentage  strength  desired  : — Dh'ide  theper  cent,  etreiifflh  of  tht  al- 
cohol to  be  d'diUed  (a)  by  the  perccntatie  desired  (i),  ana  subtract  1 
from  the  quotient;  the  remainder  in  the  7iumher  of  parts  of  wafer  (x)  to 
he  added  to  each  part  of  llie  alcohol  uscrf  to  produce  the  rc9uit  demred. 


Ecampte. — We  have  a  ill)  per  cent,  alcohol  to  be  diluted  to  60 
per  cent. : — 

-^_=1.50-  uid  1.50—1  =  0.50. 
60  ' 

Therefore :  i  pound  of  water  is  to  be  added  to  1  pound  of  the 
90  per  cent,  alconol  to  reduce  it  to  60  per  cent. 

Rl'le  II. — To  make  a  detinite  quantity,  by  weight,  of  alcohol 
of  any  given  percentage  strength  from  any  stronger  alcohol: — 
Maliiply  tlie  required  qitantity  (a)  by  tfie  desired  per  cent.  {f>)  and  di- 
vide by  ttie  per  cent,  streiigth  of  tfie  stronger  alcohol  lued  (c) ;  the 
qiuAient  is  trie  weight  of  stronger  alcohol  required  {d)  to  he  diluted 
with  uxtter ;  and  Ike  difference  between  tliat  weight  {d)  and  the  weight 
of  the  diluted  alcohol  dadred  (a),  is  the  weigfU  of  water  (e)  neccMary 
for  tlie  dilution. 

l^  =  d,-  «nda  — rf  =  *. 


Example. — 6  pounds  of  60  per  cent,  alcohol  is  to  be  maclo  from 
an  alconol  of  90  per  cent,  strength : — 


ALLIGATION. 

RfLE  I. — To  find  the  value  of  any  mixture  of  known  quanti- 
ties of  ingredients,  each  of  known  value ; — Multiply  thr  qvatdiUj  of 
each  ingrtdient  by  its  I'alue  and  add  the  aeveral  product*  ;  dmde  the 
sum  fry  the  gum  of  (he  quantities  of  the  seieral  inffredi^ils  ;  the  quo- 
tient ig  the  value  of  the  whole  mixture. 

Example. — We  mix  3  pounds  of  80  per  cent,  alcohol,  8  ^wunds 
of  91  per  cent,  alcohol,  5  pounds  of  45.5  per  cent,  alcohol,  l! 
pounds  of  40  per  cent,  alcohol,  and  8  pounds  of  water ;  what  will 
oe  the  alcoholic  percentage  strength  of  the  mixture? 

3X80  =240. 
8  X  81  =  TiS. 
5X45.5=227.5 
8X40  =240, 
_8X  0  =  0. 
30  1435. 5 

Md  IW'S  ~  47.S5  per  cent. 

Rpi.K  IT. — To  find  the  proportional  quantities  of  ingredients  of 
known  value  required  to  produce  a  given  mean  value: — U'nVf 
the  numlters  expreasintf  the  imiU  of  ralue  of  (he  respective  inffrediails 
in  acolumn  to  therighf,  and  the  mean  mught.  to  the  left ;  link  together 
the  numberi  expressing  llie  reapedive  values  of  any  two  ingredients, 
one  of  which  is  above  and  the  other  below  the  mean  value  sought ;  take 
tJte  difference  between  the  mean  and  the  value  of  each  ingredient,  and 
place  that  difference  opposite  the  ra/uc  of  the  other  ingredient  to  which 
i(  is  linked:  the  differences  are  the  proportions  required  of  the  ingre- 
dirnls  opposite  whme  values  they  are  pUwd.     Thus : — 

Example. — Five  substancfs  of  diflerent  value  arc  to  be  mixed  so 
as  to  yield  a  product  of  the  mean  value  of  14.  The  value  of  ihc 
several  substances  are :  9,  12,  13,  16,  and  18.  How  much  of  each 
aubstancO'  will  have  to  be  taken  ? 


1  +  8  =( 

3 =; 

11+5  =  16)2 


Tlie  first  ingredient,  havinga  value  of  9(which  is  a  value  below 
14), is  linked  to  the  fourth  ingredient,  having  the  value  of  16(wluch 
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is  above  14).  The  second  ingredient,  with  the  value  of  12,  is  linked 
to  the  fifth,  with  the  value  of  18;  and  the  third  ingredient,  having 
a  value  of  13,  is  linked  to  the  fourth  in  the  same  manner.  As  the 
difference  between  13  and  14  is  1,  we  place  the  number  1  opposite 
16,  to  which  the  13  is  linked  ;  and  as  the  difference  between  14 
and  16  is  2,  we  place  the  number  2  opposite  the  13  to  which  the 
16  is  linked.  Then  taking  another  pair,  we  put  the  number  4 
opposite  12,  because  12  is  linked  to  18,  and  the  difference  between 
14  and  18  is  4;  and  opposite  18,  which  is  linked  to  the  12,  we  put 
the  number  2,  which  is  the  difference  between  14  and  12.  One 
more  pair  now  remains,  viz.:  that  of  9  and  16.  Opposite  9  we 
put  the  number  2,  because  2  is  the  difference  between  14  and  16, 
to  which  9  is  linked ;  and  opposite  16  we  put  the  number  5  (in 
addition  to  the  number  1  already  placed  opposite  16),  because  5  is 
the  difference  between  14  and  9.  Now  we  add  together  the 
numbers  set  opposite  the  ingredients,  which  are  11  +  5,  making 
the  total  16  parts.  In  other  words,  we  must  use  2  parts  of  the 
ingredient  represented  by  9;  4  parts  of  the  ingredient  having  the 
value  of  12  ;  2  parts  of  the  third  ingredient;  1  +  5,  or  6  parts  of 
the  fourth  ingredient,  and  2  parts  of  the  fifth,  making  16  parts  in 
all,  and  we  will  find  that  this  mixture  will  have  a  mean  value  of 
14. 


CHAPTER  XI. 

DIFFUSION-DIALYSIS. 

Diffusion  is  the  mutual  pormeatine  of  two  or  more  liquids  or 
frases.  or  an  intermixture  of  the  molecules  of  liquids  of  diR'trent 
density ;  it  is  of  liie  same  nature  as  solution.  As  to  their  diH'usive 
powers  through  water,  liquids  difl'er  widely;  fixed  oils  do  not, 
volatile  oils  slightly,  while  syrups,  glycerin,  alcohol,  crystalline 
salts,  etc.,  readily  diffuse  in  every  proportion.  If  water  is  i>oured 
airefilUy  upon  a  layer  of  sulpiuiric  ncid,  tlie  two  form  aistinct 
layers,  but.  on  standing  thev  gradually  intermix,  that  is,  they 
diffuse  into  one  another.  The  same  may  be  said  of  saline  solu- 
tions and  various  other  liquids.  They  all  differ  from  one  another, 
however,  in  the  rapidity  with  which  they  diffuse;  solutions  of 
such  substances  as  starch,  dextrin,  gum,  albumen,  glue,  etc.,  dif- 
fuse exceedingly  slowly,  if  at  all.  Graham,  considering  gelatin 
as  a  type  of  this  latter  class,  has  proposed  to  call  theiu  colloids 
{tiXXii,  glue),  to  distinguish  them  from  the  far  more  easily  diffu- 
sible eryotalloid  substaiices- 

(Jraham  proposed  a  method  of  separating  bodies  based  on  their 
unequal  din'usibility,  which  he  called  dialysia. 

Dinhjm  is  the  diffusion  between  liquids  modilied  by  the  inter- 
position of  an  animal  or  vegetable  membrane.  It  is  the  process 
of  sejiaration  of  crystalline  from  non-crystalline  or  colloidal  sub- 
stances by  the  interposition  of  a  membrane.  This  membrane, 
whether  of  bladder  or  parchment- paper,  possesses  an  infinite 
number  of  minute  pores  (capillary  tubes),  by  means  of  which  the 
liquids  are  brought  in  contact  with  each  other  and  "diffuse."  This 
is  called  osmosis.  A  dialyser  consists  of  a  ring  of  hard  rubber  or 
other  suitable  material,  over  one  end  of  which  was  stretched,  while 
wet,  a  sheet  of  pnrchment  paper  or  a  piece  of  bladder,  thus  forming 
a  vessel  about  two  inches  deep  and  about  ten  inches  in  diameter. 
Into  this  vessel  is  jioured  the  mixed  solution  to  be  dialysed,  and 
the  whole  floated  m  another  vessel  containing  water  (Fig.  210). 
Glass  vessels  may  be  used  in  making  the  dialyser,  as  shown  in 
Fig.  211,butbec)iu.aeof  its  weight,  the  dialyser  should  be  supported 
to  the  proper  depth  in  the  water.  The  mixture  in  the  dialyser 
.thou  Id  not  be  over  one-half  of  an  inch  deep  on  the  diaphragm.  A 
bladder  hlleil  to  al>out  two-thirds  with  the  mixture  and  suspended 
in  a  jar  of  distilled  water,  answers  just  as  well.  If  the  mixture 
place"!  in  the  dialyser  (floating  vessel),  consists  of  crjstalloid  and 
colloid  mailer,  it  will  Ixj  found,  after  a  period  of  from  several  hours 
to  a  day  or  so.  thai  only  the  colloids  remain  in  the  dialyser,  wliiio 
iho  crystalloids  have  iliffused  through  the  membrane  into  the  dis- 
tilled wak-ruf  the  uuti.'r  vessel.  This  solution  is  called  ihediffutate. 
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The  [irocesa  of  dialysis  is  employed  by  the  chemist  as  wdl  as 
the  pharmacist.  The  lexicologist  separates  such  jjoisousas  arsenic, 
antimony,  lead,  alkaloids,  etc.,  from  the  contents  of  a  stomach,  by 
placing  the  material  in  the  dialyser,  which  is  suspended  in  acid- 
ulated distilled  water;   these  poisons,  being  crystalloids,  readily 


diffuse  through  the  membrane  and  are  identified  in  llie  diffusate. 
The  pharmacist  may  purify  salicylic  acid  by  a  process  of  dialysis, 
or  may  separate  many  crystalline  organic  bodies  from  their  impu- 
rities.    We  can  remove  in  this 
fi"-  21'-  maimer  the  crystalline  active 

constituents  from  the  prepara- 
tions of  such  drugs  as  opium, 
aconite,  belladonna,  etc.  B.  F. 
Mclntyre  of  New  York  intro- 
duced a  class  of  preparations 
called  Dialysatcs,  based  on  this 
idea,  whereby  the  nclive  con- 
stituents were  removed  from 
the  inert  matter  in  the  various 
drugs. 

Thus  far  we  have  learned 
that  the  diffusate  contains  the 
material  we  seek,  while  that  left 
on  the  dialyser  is  discarded.  In 
the  case  of  Dinli/mil  Iron,  how- 
ever, it  is  just  the  reverse,  the 
colloid  matter  left  on  the  dia- 

, ^„.  lyser  being  the  material  aimed 

at,  while  the  crystalloids  (ara- 
moninm  chloride  and  ferric  chloride)  with  any  free  acid  pass  into 
the  diSiisate,  and  arc  thrown  awav. 


CHAPTER    XIT. 

CRYSTALUZATION. 

Generally  speaking,  bodies,  in  passing  from  the  liquid  or 
vaporous  condition  to  the  solid  stale,  assume  regular  geometric 
forms.  Such  regular  forms,  bounded  by  plane  faces  and  delinite 
angles,  are  called  crystals.  The  phenomenon  of  fonnatioD  is 
ealled  cryntallizing.  We  define  bodies  which  are  capable  of 
assuming  this  form,  aa  crystallUabk  (as  quartz,  alum,  etc.),  and 
those  which  have  assumed  it,  as  crystalline.  Such  bodies  as  do 
not  conform  to  the  above,  that  is,  do  not  crystallize,  are  called  amor- 
)ihou8  (as  chalk,  glue,  etc.).  When  a  body  is  freshly  broken,  we 
often  observe  the  fractured  surfaces  to  exhibit  a  crystalline  struc- 
ture. Thia  is  sometimes  caWei  "crystalline  fracture"  {nsm&rhle, 
alabaster,  etc.).  The  plane  surfaces  which  bound  a  crystal  are 
called /(Kcs  or  planes. 

The  interaection  of  two  adjacent  faces  (planes)  forms  an  e^ige. 
When  two  or  more  lines  or  planes  intersect,  their  edges  form  an 
anffle.  In  order  to  classify  and  compare  the  various  forms  of 
crystals,  we  must  have  some  simple  method  of  expressing  the 
relative  ptisition  and  inclination  of  their  planes.  This  is  done 
by  referring  them  to  certain  svstems  of  axes.  These  axes  (Figs. 
212,  218,  222,  etc.),  are  called  crj-stallographic  axes;  they  are 
imaginary  lines,  wliicli,  if  drawn  through,  would  intersect  at  the 
centre  of  the  crystal.  The  position  of  the  different  faces  (planes) 
of  the  crystal  are  fixed  by,  and  expressed  in,  the  relative  lengths 
of  their  intercepts  on  these  axes.  For  the  purpose  of  comparing 
the  different  crystal  planes,  systems  of  svnibols  have  been  devisetl, 
which  aim  to  locate  the  position  of  each  plane,  with  reference  to 
its  relation  to  the  crystallographic  axes.* 

Since  every  crystalline  body  has  its  own  j>eculiar  crystal  form, 
it  will  be  readily  seen  that  we  have  an  immense  number  of  these 
in  all  ])oasible  varieties.  However,  in  the  face  of  this,  iicw>rding 
to  their  greater  or  less  degree  of  syrametrj',  they  are  divided  into 
six  different  classes  or  systems. 

Each  one  of  these  systems  has  its  imaginary  crj'slallographic 
axis  to  which  the  different  planes  (faces)  bear  a  fixed  symmetrical 
position.  According  to  the  relative  tiosition,  numlxir  and  size  of 
iheee  different  planes,  we  distinguish  the  following  six  ilifferent 
systems. 

1.  Regular  system. 

2.  Tetragonal  system. 

3.  Hexagonal  system. 
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4.  Rhombic  system. 

5.  Monoclinic  eystem. 

6.  TricHuic  system. 

Int.  Tlie  Itcmlnr  (mono metric,  isomeric,  tfswnil)  Sv8(«in.  All  rorms  )iav»  tJtrer 
axes  of  equal  leuicth,  which  interaect  at  sDglea  of  W  (Pig.  21S). 

The  faudumenlal  Ibrm  nl'  tliiH  tiyKteni,  from  which  all  othen  nrc  most  eHni)}>  de- 
rived, in  the  regular  ui'tubedrou  (or  ot'tohedron)  (Fig.  313).  with  eight  equiUteral 
faom  (crystal  fonii  of  the  alunia).  If  the  six  octahRdral  angles  be  tnmuitMl,  we 
have  the  crystal  Ibnuof  potassiaiu  chloriile  (Fig,  214),  Imagine  square  trancalimis 
on  the  ocluhedral  anglee ;  then  we  have  the  six-sided  hexahedrou  (rube),  Ibe  cryotul 
form  of  potussiimi  iodide  snd  sodiam  chloride  (Fig.  215).  By  the  tmntalion  of  Ifap 
twelve  octahedral  angles,  we  obtain,  according  to  the  size  of  the  uew  facm,  the  forai 
(Fig.  216),  and  the  rhombic  dodeutheUriiii  (Fig.  317),  Ihevrystal  furm  of  plun|ihonis, 
bonieit«.  etc.     Iii  a  niinilar  inunuer.  the  Tarioiis  other  forms  of  this  system  are  o)t- 

3(1.  The  jyirngoiial  (dimetric.  quadratic,  pyniinidal )  System  biu  lAree  axes,  which 


Fig,  212. 


Flo.  213. 
FlO.  218,  nil.  ill. 

♦   ♦ 


RcCiiUr  or  iHnurlrli'  fljuem, 

int«rwFt  at  annles  of  90°,  (iro  of  these  (lateral i  being  of  f^nn/  length,  the  other  (prin- 
cipal axis),  being  cither  longer  or  shorter.  The  fnndumental  form  of  this  f^stem  i4 
to*  t«tnigainl  pyismid  |Fi(p,  219.  231).  By  traocatlng  the  borixonta]  otiglca,  we 
obbun  \it«  suaare  pytsmid  (Figs.  233,  S34),  the  irystal  fi>nu  of  tinstone.  By  tlw 
trnnmtion  of  the  upper  and  lower  »URlat  of  the  letragoiial  pyramid,  we  obtain  Uw 
crystal  form  of  potamlniu  ferrocyiinide  (Fig,  2!0^, 

'M.  The  Htxasviuit  (rhonlioliedrie)  System  him  four  axes.  The  uumlwr  at  t^Kdt 
nxta  (lut«rul)  nra  (Anr,  iiilcmecting  the  )iriuoipiil  axis  at  uiigiw  ol'  WV,  and  (net) 
other,  nt  angles  of  W.  The  Ibnnh  or  prini-ipnl  axis  Is  nf  grcntci  or  teaser  IvflRl'i 
iFig.  223),  The  fiindamenlA)  fumi,  U  tlie  double  hexagonal  pyramid  (Fig.  3^), 
boandnl  by  twelre  similar  aralene  triiinglfs./roni  which,  the  forms  of  the  bexagmtl 
prism,  el escd  by  the  tmsol  plnacntd  (Fig.  2*iT),  or  by  a  pyramid  (Fig.  326),  aT« 
derived.  In  tbiD  Rystem  wo  fliid  qoartx,  iceland-epar,  anwulc,  biwuuth,  antiniouy, 
audium  nitrate,  etc, 

ith.  The  Rhoi^ie  (orthorbDtnbio,  prismatic,  trimetric]  Synlero  liaa  Mrec  axM  of 
unr^nl  length,  all  intcMrctinK  at  right  angles  (Fig,  238).  The  rniidiimental  rorai 
i«  the  rhombic  uctkhvd ran  (Fig.  339).  Imunded  by  eight  congjttent  si,iilcne  trliuglK. 
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To  this  system  lielongB  sulphur   (ftiseil),  sodiQm   tnilphate,  fermiui 
le  sDgnr,  oxulic  ncici,  birtane  arid,  rU-- 

fith.  The     TMrliuir  (a^rt-mmelric)   Sysl^m    I 
(W5  fc'ifi   9.-U       lliref  aiMt  of  unfqiial  luiiRth,  nil  oliHiion  to  i 

iincilher  IFIk.  2331.    The  moatonnnion  rnrmis  tlie    j 
tiirlinic   nctahedron,  nil   of  the  upper  or  luwer    ' 
fiices  of  whieh  hikve  a  dilTerent  tiegrcv  of  indino- 
tioD  lowani  the  three  axw.   To  this  system  beloug 
copgier  sulphate,  pobuHiDU  biehroiua'to,  etc. 

When  a  body  crystallizes  in  two  or 
more  forms,  belonging  to  diffcTnU  sys- 
tems, it   is   said   to   be  poli/morphoH*. 
When  of  tivo  forms  it  is  called  dimor- 
«/toits,as  for  example  ;  sulphur  crysttil- 
lizes  in  the  rhombic  ana  monuclinic 
syatema.     When  the  body  crystallizes  in  three  forms,  belonging  to 
dtflferent  systems,  it  is  said  to  be  trimorphoiis,  for  example,  titanic 
acid  is  found  in  three  forms,  as  rutile,  brookite  and  anatas. 

Different  bodies  having  the  same  crystal  form  are  dpsigiiated  aa 
jsomorphous.  Chemically  analogous  compounds,  which  have  the 
same  crystal  form,  have  the  power  of  crystallizing  in   variable 

froportion  with  one  another,  also  to  exchange  their  constituents, 
n  the  case  of  ordinary  alum 

(AljfSOJ,  +  K,SO,  +  MH,01 
the  bases  may  be  replaced  by 

Fe, -Cf,  -Mn, -orK, -NII„-Rb,  -C^ 

re8i>ectively,  without  a  chnnge  in  their  crystal  form.  A  crystal 
of  ordinary  alum,  when  suspended  in  a  solution  of  clirome- 
jilum,  grows  h9  though  it  were  in  its  own  solution.  This  is 
(■xplainwl  by  the  similar  atomic  and  molecular  structure  of  llie 
isoinorphous  bodies. 

The  terms  priitutlir-  and   ndcular  are  often   applied    to   long   ' 
pointed  crystals,  and  tabular  to  those  crystallizing  in  flat  plates. 
Although  not  uwed  in  crj'stallography,  these  three  terms  are  very 
common  and  convenient,  since  they  describe  the  general  outward 
appearance  of    the  crystal,   without  complicating  matters  with 
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t«chDical  terms.  The  determination  of  the  crystalline  form,  that 
is  of  thv  system  aiul  stereometric  form,  to  which  n.  crystal  may 
belong,  is  often  a  very  difficult  matter,  involving  a  knowledge  of 
cleavage,  the  use  of  th«  polarizer,  refructomcter,  goniometer,  etc.; 
hence  the  reader  is  referred  to  the  various  text-mxiks  on  itiner- 
ulogyand  Crystal logriipli v.* 

'1  he  diffeivut  conditions  under  which  crystallization  takes  place 
are  the  following: — 

1st.  Crystallization  through  the  cooling  of  vapors;  thatissubli- 
mation,  which  hapiiens  only  in  the  case  of  volatile  solids,  such  ixs 
calomel,  benzoic  ncid,  iodine,  corrosive  sublimate, etc. 

2d.  Crj'stallization  through  the  cooling  of  fused  masses.  Exam- 
ples are  sulphur,  antimony  or  bismuth ;  the  beautiful  cr}-stalline 
sulphides  of  nature,  as  those  of  iron,  antimony,  etc 

3d.  Crystallization  tlirough  deposition  from  solutions. 

This  may  take  place  under  either  of  the  two  following  condi- 
tions: <T,  By  the  spontaneous  evaporation  of  concentrated  solu- 
tions at  a  uniform  tempeniture.  b.  By  the  slow  cooling  of  a  hot 
supersaturated  solution. 

4th.  By  precipitation,  as  the  result  of  chemical  interaction  or 
alteration  of  menstruum. 

Ist.  QnjiiaUization  through  Sulilimnllon  (see  Sublimation). 

2(i.  Cryittallhatioii  through  Fugitm  and  Partial  Coolhig. — To  obtain 
these  substances  in  a  crystalline  form,  they  should  be  fused  in  a 
deep  vessel  {Hessian  crucible),  and  when  sufficiently  cooled,  the 
crust  which  forms  over  the  surface  is  pierced  an<f  the  melted 
material  drained  off;  on  examiuing  the  interior,  the  sides  will  be 
found  covered  with  crystals. 

3d.  CryfialHzation  through  Deposition  Jrom  Solution*. — The  object 
of  crystallization  is  that  of  purification,  for  when  we  obtain  a 
body  in  well-defined  cr)'stals,  this  is  a  proof  that  it  is  practically 
pure.  This  method  of  purification  is  now  sometimes  applied 
to  the  purification  of  such  liquids  as  chloroform,  acetic  ether, 
glycerin,  phenol,  etc. ;  these,  on  being  exposed  to  an  extremely 
low  temperature, crystallize,  thus  enabling  us  to  separate  the  non- 
crystallizable  impurities  (Pictefs  patent). 

(o)  In  order  to  carry  on  cryst«llizalion  euccessfullv,  we  must 
observe  certain  precautious:  /"iVjt/,  that  the  solution  fw  perfectly 
clear  and  free  from  mechfinical  impurities.  Second,  that  it  be 
brought  to  the  proper  degree  of  conceiitrntion , for  upon  this  dejionds 
tho  size  and  character  of  the  crystals.  In  onler  to  obtain  lar^e  and 
well-defined  crystnl-s  it  isljost  to  subject  thesolulion  to  slow  "  spon- 
tanMUS  evanorHtitm."  This  is  einployi?d  particularly  in  cases 
vrliere  the  salt  i"  vitv  soluble, ns  in  }>otassinmbromideand  iodide; 
here  the  ttolution,  allt-r  being  brought  to  the  proper  degree  of  con- 
centration, is  set  aside  in  a  dry  place  of  uniform  temperature. 
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Should  variations  of  temperature  take  place,  a  portion  of  the  naif, 
having  crystallized  out  at  a  lower,  would  be  again  dlssolvi-d  al  a 
hiciier  temperature. 

riie  proper  degree  of  concentration,  requires  &  consideration  of 
llie  nature  and  solubility  of  the  substance.  If  it  is  very  8oluble,u 
boiling  saturated  tjolutionshouldnot  be  made,  otherwise  we  would 
obtain  a  granular  mass.  The  proper  degree  of  concentration  is 
always  determined  beforehand  oy  experiment  on  smaller  (juanti- 
ties.  When  the  body  ia  not  very  soluble,  the  solution  is  evapor- 
ated until  a  pellicle  or  crust  form.?  over  the  surface,  and  then  set 
aside.  Manufacturers  are  guided  by  tiie  density  and  quantity  of 
the  solution,  in  conjunction  with  the  temperature  of  tne  air.  It 
must  not  be  forgotten  that  the  quantity  of  the  solution  determines 
largely  the  size  of  the  crystals. 

(b)  Tlie  vuihod  of  o'ljutallizlng  by  slowly  coolina  hot  nupersatiirated 
mhitimis,  is  employed  largely  in  the  crystallization  of  organic 
bodies.  In  dissolving  these,  we  employ  besides  water,  such 
solvents  as  alcohol,  elTier,  chloroform.  Iienzol,  benzin,  petroleum, 
hydrochloric  and  acetic  acids.  Each  solvent  has  its  own  peculiari- 
ties and  applications.  When  we  employ  tiiis  method,  we  dissolve 
the  body  in  the  hot  solvent,  so  as  to  produce  as  concentrated  a 
solution  as  possible.  This  is  beat  accomplished  by  adding  the 
solvent  by  degrees  to  the  drv  substance,  until  just  enough  has 
been  added  to  dissolve  it  at  a  Ijoiline  temperature.  The  solution 
is  then  set  aside  and  allowed  to  cool  slow-ly  ao  that  crystals  may 
deposit.  The  slower  the  rate  of  cooling,  the  larger  and  better 
defined  are  the  crystals.  For  this  reason,  we  often  allow  the 
vessel  to  cool  in  a  bath  of  hot  water. 

The  evaporation  of  inline  solutions  is  carried  on  in  shallow 
vessels.  \  olatile  solutions  are  placed  in  deep  vessels;  these  are 
then  set  aside  in  a  warm  place  and  left  undisturbed.  The  alight- 
rM  jarring  iiinders  the  formation  of  large  crystals.  For  this 
reaiKin,  the  hot  saturated  solution  of  Epsom  salt  is  stirred  while 
cooling.  This  prevents  the  formation  of  large  rhombic  prisms, 
and  produces  in  their  stead,  small  needles. 

Sometimes  these  saturated  solutions  refuse  to  crystallize.  This 
ia  overcome  by  the  introduction  of  rough  or  angular  bodies,  or 
by  rubbing  the  sides  of  the  vessel  with  the  stirring  ro<l.  or  hy 
inlroducing  a  few  crystals  of  the  substance  which  is  in  solution. 
Strings  or  thin  sticks  of  wood  are  often  placed  in  the  crystalliKing 
vats,  which,  by  their  rough  surfaces,  offer  points  of  adhesion, 
nitracling  the  nuclei  and  facilitating  the  dej>osition  of  crystals 
iimmid  them;  this  accounts  for  the  long  cylindrical  masees,  in 
which  we  receive  milk  sugar,  rock  candy,  tartar  emetic,  prussiate 
of  potash,  copper  sulphate,  etc. 

The  liquid  remaining  after  crystallization  is  called  the  "vu^lur 
litfHor."  This,  on  furtiier  concentration,  yields  another  crop  of 
crystals  calleil  the  "second  crystallization,"  which  are,  however, 


CBYSTAl.ir/.ATJO^: 


149 


not  as  pure  as  the  first.  Thus,  cane-sugar  crystallizes  from  its 
first  solution  in  pure  white  erystaU ;  the  mother  liquor  on  further 
concentration  yields  a  second  crop  of  a  yellowish  cast;  still  further, 
we  obtain  crystals  of  a  brown  color.  That  this  brown  color  is 
simply  due  to  mechanical  impurities,  is  shown  by  the  fact  that, 
bv  repeated  crystallizations  {reeryslalHzaiion),  the  body  can  be 
obtained  of  a  pure  white  color. 

If  more  than  one  body  be  present  in  a  solution,  and  their  solu- 
bilities differ,  they  may  be  readily  separated;  for  the  least  soluble 
crystallizes  out  first,  ami  so  on  in  the  order  of  their  solubility,  the 
most  soluble  last.  This  method  of  separation  is  called  "fractional 
eryriallhalion." 

Some  substances  are  insoluble  in  the  usual  solvents ;  hence 
saline  solutions  must  be  emploved.  Thus,  mercuric  iodide  may 
be  obtained  in  beautiful  prisms  by  crj'stallizing  it  from  a  solution 
of  common  salt ;  this  is  called  "  inter mcdiak-  crystallization." 
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Every  crystal  has  a  hypothetical  center  point;  around  this,  the 
formation  takes  place  witli  development  of  the  different  faces  and 

f  lanes.  It  is  rare  to  find  all  the  faces  of  a  crystal  fuUy  developed, 
rj'stals  .with  deficient  faces  may  be  developed  by  "growing" 
that  is.  hy  suspending  thetn  by  a  thread  in  a  concentrated  solu- 
tion of  the  salt,  or  laving  them  on  the  bottom  of  the  vessel,  with 
the  deficient  face  up  (Figs.  235,  230). 

Certain  substances  do  not  crvstallijte,  but  when  concentrated 
and  spread  out  on  glass  in  thm  layers  they  dry,  forming  thin 
transparent  arale*.  These  are  often  mistaken  for  crj'stals.  As 
examples  of  these  scale  compounds  we  have  pepsin,  citrate  or 
tartrate  of  iron,  etc. 

4th.  formation  of  Cri/^ttU  by  Precipitation  or  Chrmlcal  fntfr- 
iKtion. — This  can  scarcely  Ijc  considered,  from  the  standjioint  of 
inorganic  chemistry,  as  a  method  of  crystallir.ation,  inasmuch  as 
tlio  product  obtained  is  thrown  out  of  solution  by  mechanical  or 
cttoniical  means,  usually  yielding  precipitates  of  a  granular  nature 
(see  Precipitation,  Granulation).        In  cr^'stalliziiig  many  organic 
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compounds,  it  is  necessary  to  alter  the  menstruum  after  solution 
lias  Deeii  effecl«d.  For  instance,  let  us  assume  that  we  have  an 
organic  body  which  is  extremely  soluble  iu  alcohol,  and  only 
partly  soluble  or  insoluble  in  ether.  Now  in  order  to  facilitate 
crystallization,  we  may  add  a  little  ether  t«)  the  alcoholic  solution, 
thus  producing  a  sufficient  alteration  in  the  solvent  power  of  the 
menstruum,  to  faciliUite  the  formation  and  deposition  of  crystals. 
Crystallization,  as  the  result  of  chemical  mteractiou,  is  often 
brought  about  by  bringing  together  solutions  of  ditferent  sub- 
stances. For  example,  on  bringing  together  two  inorganic  bodies, 
we  have  the  following: — 

2SH,C1  -t-  Pta,  =  (XH.),PtCL 

ChUiriile 

On  bringing  together  an  organic  and  inorganic  body  we  have  the 
following: — 

C.H,I       +      KSCN      =      CS  =  N  — CH,     +       KI 

All^I  luaide.  Puluiluiu  AIIjiL«ulj>li<>rfiIiiiit«  raUunlittn 

.Sul|>U<>cfiu>iil<!.  |(HI  uf  MuiUH).  IiKllile. 

When  it  is  desired  to  crystalliite  small  amounts  of  substances, 
from  an  aqueous  solution,  it  is  best  to  place  the  crystallizing 
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vessel  in  a  desiccator,  which  facilitates  the  spontaneous  evapora- 
tion of  the  solvent. 

After  crystallization  has  taken  place,  the  vessel  is  inclined, 
to  facilitate  the  draining  off  of  the  mother  liquor  (Fig.  237). 
After  this,  the  crystJils  are  thrown  into  a  funnel  (stopped  witJi 
cotton  or  glass  wotjI)  and  the  remaining  mother  liquor  allowed  to 
drain  oft'.  This  draining  may  sometimes  be  facilitated  by  pouring 
over  the  mass  some  liquid  in  which  the  crystals  are  not  soluble. 
\Va  occasionally  use  alcohol  for  this  puriKJse,  in  the  case  of  certain 
inorgauic  salts.  The  crystals  are  finally  dried  by  laying  them 
botwwn  the  folds  of  filter  paper  or  on  porous  tiling. 

When  the  crystals  are  small,  forming  a  granular  mass,  they  are 
best  fret'd  from  mother  liquor  by  tiirowing  the  entire  mass  on  a 
perforated  porcelain  plate,  in  a  funnel,  and  draining  off  by  suction 
(see  i>age  1 8*2).     Large  quantities  of  crystals  are  drained  by  placiDg 
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them  in  the  centrifugal  machine  (see  page  214).  Since  no  pres- 
sure is  here  employed,  the  structure  of  the  liuest  crystalline  mass 
is  not  injured. 
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EFFKCT  OF  THE  SOLVENT  ON  CRYSTALLIZATION. 
Here  we  must  distinguish  between  several  cases: 
Ist.  The  solvent  takes  no  part,  either  physically  or  chemically, 
in  the  cr)-stallization.         Tnus  ammonium  chloride,  potassium 
iodide,  an<l    jrataj^inm    sniphale  crysta11i/.e  from  their  aqueous 
solutions  free  from  water  of  crystallization. 

2d.  The  solvent  takes  part  in  the  formation  of  the  crystals,  in 
furnishing  crystjil  water.  Thus  in  ihe  formation  of  ferrous  or 
eupric  suTpliate,  or  of  sodium  carbonate,  water  of  crystal  I  imtiou 
is  witiidrawn  from  the  water  present.  We  have  examples  of  such 
saltawhich  crystallize  with  different  proportions  of  water.  Sodium 
carbonate  is  capable  of  crystallizing  with  one,  five,  eight  or  ten 
molecules  of  water.  Glauber's  salt  crvstallixes  with  ten  molecules 
of  water  of  crystallization  from  a  cold  iwlution,  and  from  hot 
water  with  seven  molecules,  or  in  an  anhydrous  condition,  accord- 
ing to  the  temperature.  Again  such  organic  substances  as  alka- 
loids and  glucosides,  may  crystallize  out  from  different  solvents, 
in  crystals  of  different  form,  each  form  being  characteristic  of  the 
solvent. 

Such  salts  give  up  their  water  of  crystallization  readily;  and 
many,  such  as  sodium  carbonate,  ferrous  sulphate,  etc.,  give  up  a 
portion  of  their  water  on  exposure  to  the  air  (see  Efflorescence). 

3d.  The  solvent  plays  a  chemical  and  physical  part  in  the 
crj'stallization.  "When  water  enters  into  the  chemical  consti- 
tution of  the  crj'stal,  it  is  called  "  uialer  of  constitvtiou,"  while, 
wlieu  it  merely  serves  for  the  formation  of  the  crystal  it  is  called 
"water  of  cryslaUizalio)!."  The  water  of  constitution  is  not  lost 
by  mere  efflorescence,  but  only  after  subjecting  tlie  salt  to  pro- 
lunged  high  temperature. 

In  many  crystals,  particularly  those  of  the  lesseral  system, 
water  is  mechanically  enclosed  during  the  formation  of  the  crystal. 
and  is  called  "  interstitial  waicr."  tiueh  crystals,  on  heating,  decre- 
pitatt,  from  the  explosive  force  of  the  minute  water  sacs,  as  they 
ninture  the  crystal.  As  examples  of  these  we  have  potassium 
chlorate  and  nitrate. 


CHAPTER   XIII. 

GRANULATION. 

Glranulation  is  disturbed  crystaUizatioii.  We  resort  to  this  pro- 
cess to  obtain  many  salts  in  a  convenient  form  for  dispensing. 
It  also  often  adds  to  thcirgeneral  elegant  appearance.  For  many 
salts  this  is  a  process  of  purification.  The  solutions  of  very 
soluble  salts,  sucb  as  jiolassiuni  carbonate  or  citrate,  or  sodium 
salicylate,  are  rapidly  concentrated,  and  then  slowly  evaporated 
to  dryness  on  a  water  bath  with  constant  stirring,  which  causes 
the  salt  to  separate  in  a  granular  form.  Ammonium  chloride  is 
thus  granulated,  having  first  undergone  purification  by  the  addi- 
tion of  water  of  ammonia  to  its  boiling  solution,  and  subsetiuent 
filtration.  When  evaporating  a  solution  to  dryness  for  the  pur- 
pose of  obtaining  a  granular  salt,  care  must  be  taken,  that  the 
powder  does  not  cake  on  the  bottom  of  thedish.  Potassium  chlo- 
rate and  ferrous  sulphate  are  granulated  by  constantly  stirring 
their  supersaturated  solutions,  while  rapidly  cooling.  The  former 
is  soluble  in  1.7  parts,  and  the  latter  in  (1.3  parts  of  boiling  waier, 
while  in  cold  water,  the  former  is  soluble  in  16.7  parts  while  the 
latter  is  soluble  in  1.8  parts.  Ferrous  sulphate,  because  of  its 
greater  solubility  in  cold  water,  is  more  conveniently  granulated 
by  filtering  its  concentrated  solution  into  alcohol,  in  which  it  is 
insoluble.  These  granulated  or  granular  salts  should  be 
thoroughly  dried  before  being  introduced  in  bottles. 


ORANITLAR  EFFERVESCENT  SALTS. 
These  are  preimred  by  thoroughly  mixing  dry  medicated  pow- 
ders with  dry  tartaric  acid  and  sodium  bicarbonate,  then  moist- 
ening the  mixture  with  alcohol  (or  any  menstruum  which  is  not 
a  solvent  of  the  constituents),  to  form  an  adherent  mass.  This 
is  then  forced  through  a  sieve  and  the  granules  dried  quickly  in  a 
current  of  dry  hot  air,  or  jilaced  in  a  hot  drying  closet.  It  may 
tlien  be  sorted  into  different  sized  granules  by  sifting.  Tlieae 
products  should  be  kept  in  hermetically  sealed  bottles. 


CHAPTER    XIY. 

EXSIOOATION. 

Exsiccation  consists  in  depriving  crystalline  salts  of  their  water 
of  crystallization.  Such  salts  as  contain  a  lar^e  amount  of  crystal 
water,  as  potassium  alum  (45.5  per  cent.),  sodium  carbonate  (62.9 
per  cent.)  and  ferrous  sulphate  (38.8  per  cent.)  are  exsiccated  for 
the  purpose  of  reducing  their  bulk,  thereby  increasing  their  com- 
parative strength.  This  is  particularly  evident  in  preparing  pills 
which  may  contain  any  of  the  above,  for,  by  using  the  dried  salts 
we  reduce  the  difficulty  of  making,  as  well  as  the  size  of  the  pills. 
In  preparing  these  exsiccated  salts,  we  should  first  allow  them  to 
effloresce  in  a  warm  place,  after  which,  they  are  subjected  to  a 
strong  heat  under  constant  stirring  (they  melt  in  their  own  crystal 
water),  until  free  from  water ;  when  cold,  the  mass  is  powdered 
and  placed  in  dry  bottles.  These  anhydrous  salts,  when  dissolved 
in  water,  may  be  made,  by  evaporating  their  solutions,  to  assume 
their  original  crystalline  condition. 
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CHAPTER    XV. 

DELIQUESCENCE  AND  EFFLORESCENCE. 

Deliquescence  is  the  property,  possessed  by  many  salts,  of  ab- 
sorbing moisture  from  the  air.  Such  substances  should  be  kept 
in  well  closed  bottles  in  a  dry  place.  Efflorescence  is  the  property 
possessed  by  many  salts  when  they  are  exposed  to  the  air,  of 
gradually  giving  up  their  water  of  crystallization  and  becoming 
dry  and  powdery  on  the  surface. 


DELIQUESCENT 

SALTS  OR  SUBSTANCES. 

Acidam  Chromicuiu. 

PotasRa. 

Amiuonii  lodidam. 

**       cum  Calce. 

Nitres. 

Potassii  Aeetas. 

"        Valerianas. 

**       Carbomis. 

Aurii  et  Sodii  Chloriduro. 

"        Citras. 

CufTeiDa  Citrata. 

"       Cyanidam. 

Calcii  Broniidnm. 

**        Hypophosphis. 

**      Chloridum. 

''       Salphis. 

Chloral. 

Soda. 

Ferri  Chloridum. 

So<iii  Hypophosphis. 

'*    et  Qaininse  Citras. 

**     lodidum. 

Hyosfvamina;  Hvdrobromas. 

"    Nitris. 

Sulphjia. 

Sparteinse  Sulphas. 

Lithii  Bromiduiii. 

Stroutii  Bromidum. 

*'      Citras. 

lodidum. 

*'      Salicylas. 

Zinci  Bromidum. 

Mui^ne^ii  Citras  Granulatus. 

'*      Chloridum. 

Pepsiuum. 

'^      lodidum. 

Pilociirpiiia?  Hydrochlonis. 

All  granular  eflfervefKwnt  salts 

PhyNostigmiua;  Sulphas. 

EFFLORESCENT  SALTS. 

Acidum  Citricuni. 

Sodii  Arsenas. 

Cadniii  Sulphas. 

"     Aeetas. 

Cixleina. 

"     Beuzoas. 

Cupri  Acetaa. 

''     Boras 

"     Sulphas. 

*'     Hyposulphis. 

Ferri  et  Amnionii  Sulphas. 

"    Carbonas. 

Ferri  Sulphas. 

'*     Phosphas 

Ma^nesii  Sulphas. 

*'    Sulphas. 

Pluuibi  Acetyls. 

Strychnine  Salts. 

Potassii  Ferr«K*yanidum. 

Zinci  Aeetas. 

Quinine  SjdU. 

**    Sulphas. 

EFFECTS  OF  THE  EXPOSURE  OF  CHEMICALS  TO  LIGHT  AND  AIR. 

Acidum  Hydrocyanicum  undergoes  decomposition,  depositing  a 
black  precipitate  wliich  may  be  prevented  by  the  addition  oi  a 
little  hydrochloric  acid. 
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Acidum  Nitrohydrochloricum  decomposes,  losing  chlornitrous 
acid ;  it  should  be  kept  only  in  small  quantity,  in  partly  filled 
bottles  in  a  dark  place. 

Acidum  Sulphuricum  rapidly  absorbs  moisture. 

Acidum  Sulphurosum  oxidizes  to  sulphuric  acid. 

Ammonii  Carbonas  loses  NHs  and  COj,  and  becomes  bicar- 
bonate. 

ApomorphinsB  Hydrochloras  turns  green,  indicating  partial  de- 
composition. 

Aqua  Chlori  decomj>oses  with  formation  of  hydrochloric  acid 
and  oxygen. 

Calx  Chlorata  loses  chlorine,  absorbing  CO2. 

Calx  Sulphurata  loses  sulphuretted  hydrogen,  changing  to 
sulphate. 

Uhloral  as  well  as  Camphor  are  slowly  volatilized. 

Iodides  or  bromides  of  arsenic,  ammonium,  iron,  mercury  (ous 
and  ic),  sodium,  strontium,  sulphur,  and  zinc,  lose  iodine  or 
bromine,  respectively. 

Magnesia  (calcined)  absorbs  CQt  and  becomes  carbonate. 

Magnesii  Sulphis  oxidizes  to  sulphate. 

Morphinee  Acetas  loses  acetic  acid. 

Napthalinum  slowly  volatilizes. 

Oleatum  Hydrargyri,  u.  s.  p.,  deposits  metallic  mercury. 

Physostigmine  salts  turn  red. 

Potassa  Sulphurata  forms  carbonate,  hyposulphite,  and  sulphate. 

Resorcin  becomes  colored. 

Silver  salts  are  all  decomposed  by  light  in  presence  of  organic 
matter. 

Sodii  Bisulphis  loses  sulphurous  acid. 

Santoninum  turns  yellow  on  exposure  to  light. 

Zinci  Acetas  loses  water  and  acetic  acid. 

Zinci  Phosphidum  oxidizes,  losing  phosphorus. 
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CHAPTER    XYL 

PRECIPITATION. 

Precipitation  ia  a  process,  by  which  one  or  more  substance's 
which  have  previously  been  in  a  state  of  solution,  are  caused  lo 
separate  out  in  an  insohible  form.  The  substance  which  sepa- 
rates out  is  called  the  "precipitate-''  the  clear  liquid  above,  th« 
" »u,pe}-natant"  liquid  ;  the  substance  added,  the  " precipitnnt ;"  and 
the  procfss,  "  precipHatlon." 

Most  precipitates  fall  to  the  bottom  of  the  vessel,  because  they 
have  a  higher  specific  gravity  than  the  remaining  liquid.  Those 
which  are  light,  rise  (for  instance.  Pepsin), and  some  may  remain 
suspended  througliout  the  liquid  for  a  long  time. 

The  various  causes  which  bring  about  precipitation,  are ; — 

Ist.  Change  of  TcinjKratiirc. — By  boiling  a  solution  of  albumen 
or  lime  water,  we  cause  precipitation  (set  pages  129,  184).  If  we 
cool  a  hot  saturated  solution  of  potassium  chlorate,  a  precipitation 
or  separation  of  a  portion  of  the  salt  takes  place.  Changes  of  tem- 
perature often  cause  precipitation  to  take  place  in  Fluid  Extracts 
(see  page  2ti9). 

■2d.  Chiiiige  in  MaiMnnim. — Any  substance  in  solution  is  pre- 
cipitated on  the  addition  of  a  miscible  fluid  in  which  it  may  be 
insoluble.  Such  inorganic  salts  as  ferric  and  cupric  sulphate  are 
precipitated  from  their  aqueous  solutions  on  the  addition  of 
alcohol.  Alcoholic  solutions  of  resinous  substances,  on  addition 
of  water,  separate  their  resin.  Ether  precipitates  sugar  from  alco- 
holic solution.  Chlorides  of  sodium  and  barium  are  precipitated 
from  their  concentrated  aqueous  solutions,  u[K>n  the  addition  of 
concentrated  hydrochloric  aeid. 

3d.  Chemical  Interchange. — When  the  precipitant  added  pro- 
duces a  chemical  change  among  the  substances  in  solution,  the 
result  depends  on  the  insolubility  of  a  new  compound  formed,  as 
when  sulphuric  acid  is  added  to  a  solution  of  barium  chloride, 
which  causes  the  production  of  insoluble  barium  sulnhate.  The 
addition  of  soluble  potassium  iodide  to  a  solution  of  lead  acetate, 
produces  insoluble  lead  iodide.  If  the  solutions  are  cold,  the  pre- 
cipitate ia  amorphous;   if  hot,  crystalline. 

This  form  nf  preci|iitation  ia  applied  in  analytical  ojierations, 
(IS  well  us  in  the  manufacture  of  many  chemicals. 

4th.  Light. — This  causes  precipitation  in  the  solutions  of  many 
silver  com)>ouuda  in  the  presence  of  organic  matter  etc.,  also  to 
aome  extent  in  some  pharmaceutical  preparations,  as  in  som« 
Fluid  Extracts,  etc. 
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Precipitation  may  have  for  its  object : 

1st,  To  obtain  the  substance  in  aw  fine  a  powder  as  [>ossible. 
Examples :     Precipitated  chalk  or  magnesium  carbonate. 

2d.  To  remove  impurities.  Iron  is  removed  from  calcium 
chloride  hy  precipitation  witli  calcium  hydrate;  from  line  chlo- 
ride solution  by  precipitation  with  zinc  oxide.  An  impure 
sodium  acetate  is  freed  from  sulphuric  acid  by  the  careful  addi- 
tion of  barium  acetate,  etc. 

3d.  To  obtain  new  chemical  comimuiids ;  for  instance  lead 
iof^lide  and  mercuric  iodide,  amraoniated  mercury,  bismuth  sub- 
carbonate  and  subnitrate,  etc. 

4th.  The  qualitative  and  quantitative  determination  of  sub- 
stances. In  analytical  chemistry,  we  identify  and  separate  the 
various  groups  by  means  of  different  precipitating  reagents.  We 
also  ascertain  the  quantitative  composition  of  different  bodies,  by 
the  precipitation  and  subsequent  weighing  of  the  various  con- 
stituents. 

As  to  their  appearance,  precipitates  are  designated  as: 
Crj'stalline  —  produced,  for  instance,  by  the  cooling  of  hot  satur- 
ated solutions  of  salts. 
Amorphous  —  produced,  for   instance,  by  precipitation  of  ferric 

chloride  by  alkalies. 
Granular       —  produced,  for  instance,   by   addition    of   alcohol 
to  a  concentrated  aqueous  solution  of  ferrous 
sulphate. 
Curdy  —  produwd,  for  instance,  by    addition    of    hydro- 

chloric acid  to  a  solution  of  silver  nitrate. 
Flocculent     —  produced,  for  inst^ince,  by   precipitation  of  albu- 
men with  alcohol. 
Gelatinous    —  produced,  for  instance,  by   addition  of  collodion 

to  carbolic  acid. 
Mugina  — is  a  pasty  nuiss  resulting  from  the  straining  or  fil- 

tering of  an  amorplious  precipitate  retaining 
water   mechanically.       Examples,  ferric  hy- 
drate, aluminum  hydrate. 
Hot,  dense  solutions,  yield  dense  precipitates. 
Cold,  dilute  solutions,  yield  light  (diffusible)  and  often  crystal- 
lino  precipitates. 

Dense  precipitates  are  more  easily  washed,  for  they  subside 
readily  and  admit  of  being  washed  by  decantation, 

(Vyntaltinr  I^fApitates. — In  many  operations,  we  aim  to  obtain 
the  precipitated  body  in  a  so-called  crystalline  condition,  for  the 
purpose  of  facilitating  ita  separation  and  subsequent  purification. 
For  example,  we  cause  calcium  earlmnate  (precipitated  chalk) 
and  barium  sulphate  to  be  precipitated  from  hot  solutions.  This 
causes  these  compounds  to  form  dense  and  crystalline  precipitates, 
which  are  thun  easily  removed  and  purified. 
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On  mixing  cold  solutions,  the  precipitate  formed  will  usually 
be  crystalline  and  of  greater  purity;  the  solutions  shouiii  be 
mixed  slowly  and  with  constant  stirring.  The  precipitate  will  be 
denser,  if  it  is  allowed  to  stand  at  least  twenty-four  hours  in  the 
liquid.  Example :  On  adding  cold  "  magnesia  mixture  "  to  a  cold, 
weak  solution  of  a  phosphate,  a  crystalline  precipitate  will  gradu- 
ally form,  consiatiug  of  the  double  salt  ammonium-magnesiuiu  I 
phosphate.  Light  magnesia  (MgO)  is  made  from  the  light  our- 
l)onate, which  is  made  byreaction  between  coWsulutionsof  sodimu 
carbonate  and  magnesium  sulphate.  Heavy  magnesia  is  madi- 
from  the  heavy  caroonat6,  wliicli  is  made  by  reaction  between  /lod 
solutions  of  sodium  carbonate  and  magnesium  sulphate. 

Ainwpliniis  Precipitntrn. — Amorjihous  precipitates  (for  instance, 
hydroxides  or  sulphides  of  the  metals^,  are  denser  and  se|wrato 
mora  rapidlyfrom  saline  solutions;  fornistance,  when  ammonium 
sulphydrate  produces  iu  solutions  of  ferrous  salts  only  a  green 
color  of  ferrous  sulphide,  the  addition  of  ammonium  chloride 
causes  its  immediate  separation. 

In  order  to  obtain  the  hydroxides  of  aluminum  (A1,{0H)()  and 
iron  (Fei(0H)8),the  precipitation  must  take  place  in  the  cold,  and 
in  very  dilute  solutions,  in  order  to  insure  a  finely  subdivided  pre- 
cipitate. Amorphous  precipitates  are  much  more  easily  WHshe<l 
in  this  finely  subdivided  condition.  Moreover,  in  the  ca-«e  of  the 
two  examples  quoted,  precipitation  must  be  ett'ected  in  the  cold,  in 
order  to  ootain  the  precipitates  in  the  hydraled  condition  and  nut 
as  oxyhydrates  (hot  solutions).  Upon  these  two  conditions  de- 
pends the  solubility  of  ferric  hydrate  in  solutions  of  the  organic 
acids  (preparation  of  scale  salts). 

In  quantitative  analysis  many  precipitates  (metallic  sulphides, 
hydroxides,  etc.)  are  thrown  down  from  boiling  solutions,  in  order 
to  render  them  as  detiee  as  possible.  This  will  also  cause  thein  to 
settle  rapidly,  so  that  they  may  be  washed  by  decantalion ;  also 
this  facilitates  the  solution  of  ifiie  soluble  salt  (impurity)  formed  by 
the  reaction,  which  must  afterward  be  removed  by  washing. 

The  oriifr  in  which  the.se  .solutions  are  added  to  one  another,  de- 
termines largely  the  purity  of  the  product,  and  the  ease  willi 
whicli  it  is  afterwards  washed.  Hence,  we  should  add  the  solution 
of  ferric  chloride  to  the  diluted  ammonia  water,  otherwise  oxy- 
chloricies  may  l>o  formed. 

In  preparing  vellow  oxide  of  mercury,  we  pour  the  solution  of 
mercuric  chlonife  into  the  solution  of  [lotassa,  for  if  the  operation 
is  reversed  we  obtain  red  oxychloride  of  mercury. 

in  analytical  ofHtrations  we  should  add,  for  instance,  the  barium 
solution  to  the  solution  of  the  sulphate  or  sulphuric  acid,  other- 
wise  some  of  the  barium  salt  may  be  carried  down  wit' 
cipitnted  barium  sulphate. 

The  nature  of  tiie  prccipilatei  depends  on  the  conditions  uader 
which  the  two  ^lution.s  come  in  contact,  that  is,  which  of  the  two 
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remains  longest  in  excess.  If  we  pour  a  solution  ot  mercuric 
chloride  into  n  solution  of  potassium  iodide,  so  that  the  latter 
remains  in  excess,  the  solution  remaius  clear,  because  us  long  as 
the  latter  remains  in  excess  the  mercuric  iodide  is  dissolved  as  fast 
as  formed.  If  we  reverse  the  order,  having  the  mercuric  chloride 
in  excess, the  mercuric  iodide  is  likewise  dissolved.  It  is  only  by 
a  careful  regulation  of  the  proportions  that  success  is  obtained. 

Fractional  Prccipltafion  has  for  its  object  the  purification  of  sub- 
stances by  partial  precipitation.  For  this  purpose  ihe  precipitant 
is  added  only  in  small  portions  at  a  time,  eacn  precipitate  oeing 
removed,  before  a  further  portion  of  the  precipitant  is  added.  In 
these  different  fractions,  the  substance  may  be  found  in  different 
degrees  of  purity.  Thus  carbolic  acid  is  separated  from  the 
empyreumatic  resins  which  accompany  it,  by  adding  to  its  alka- 
line solution  an  acid,  in  small  portions  at  a  time,  the  first  precipi- 


tations consisting  of  these  resinous  impurities,  while  the  later  ones 
iTontain  the  acid  in  pure  form.  We  may  thus  separate  salicylic 
acid  from  its  inert  isomers  by  fractional  precipitation  with  silver 
nitrate. 

In  carrying  on  precipitation,  it  is  necessary  that  the  liquid 
be  constantly  stirred  during  the  addition  of  the  precipitant;  this  is 
for  the  puqiose  of  facilitating  the  contact  of  the  substances  dis- 
solved in  the  liq^uids,  also  to  prevent  the  precipitate  from  forming 
lumps,  which  might  enclose  particles  of  tliesutistance  yet  unacted 
upon.  With  the  exception  of  some  Ojierations  in  analytical 
cnemiatry,  it  is  always  aavisable  that  both  solutions  be  well  diluted 
before  mixing. 

In  dirt-ct  precipitation,  the  precipitant  is  added  until  no  further 
precipitation  takes  place.    This  may  be  ascertained  by  allowing 
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tlie  precipitate  to  settle  away  from  near  the  surface  and  then  add- 
ing to  the  clear  supernatant  liquid  a  drop  or  two  of  the  precipi- 
tant, which  should  not  produce  any  further  turbidity. 

Precipitation  is  carried  on,  in  small  operations,  in  deep  beaker 
glasses  (Fig.  239),  or  in  the  so-called  "|W'ecipt<(rfiw^jar"(Fig.240), 
the  latter  being  a  deep,  heavy  glass  vessel,  broad  at  the  bottom  and 
narrow  at  the  top.  This  enables  the  precipitate  to  settle  over  a 
larger  area  of  surface,  thus  assisting  the  operations  of  washing 
and  decantation.  On  the  large  scale  earthenware  jars  are  usually 
employed,  in  which  the  supernatant  liquid  may  be  drawn  off  by 
means  of  spigots  placed  at  different  heights ;  wooden  tanks  are 
also  constructed  upon  the  same  principle. 


CHAPTER  XVII. 
DEOANTATION. 

Decantation  is  the  act  of  removing  the  supenintant  liquid  from 
a  precipitate  or  sediment.*  We  usually  resort  to  decantation  in 
removing  Uie  clear  supernatant  liquid  from  a  precipitate  which 
may  he  deposited  by  tinctures  or  fluid  extracts  on  standing. 
It  is  an  ex|>editious  and  accurate  method  of  separating  soluble 
from  insoluble  matter,  when  conducted  with  due  care.  Decanta- 
tion is  employed  In  the  process  of  Elutriatiou,  where  the  lighter 
are  separated  from  the  heavier  particles  of  matter,  the  former 
being  suspended  in  the  upper  layers  of  the  mixture. 

Bv"  decantation  with  washing,"  is  understood  the  removal  of 
soluble  from  insoluble  matter  m  precipitates,  by  the  repeated 
afTusion  and  withdrawal  of  water.  It  is  employed  in  those  cases 
where  a  large  quantity  of  a  heavy,  insoluble  precipitate  is  to  be 
washed,  recmiring,  necessarily,  a  large  amount  of  water.  The 
precipitate  is  first  allowed  p,^  2^j 

to  settle;  the  supernatant 
liquid,  after  it  has  become 
clear,  is  drawn  off;  then 
hot  or  cold  water  is  poured 
upon  the  precipitate,  with 
thorough  stirring.  It  is 
again  allowed  to  settle  and 
treated  as  l>efnre ;  this  oiht- 
ation  is  continued,  until  all 
foreign  soluble  matter  is 
removed. 

In  decanting  off  Ihe 
snpematant  Huid,  it  is 
ncoeasary  to  use  the  guid- 
ing rod  (Fig.  241),  other- 
wieu,  owing  to  adhesion, 
the  linuid  will  run  down 
tlie  siae  of  the  vessel  (Fig. 
2i'2).  If  duecaro  is  taken, 
not  a  drop  of  the  liquid 
need  be  lost.     When   the  »™..«i.m.-,.i,.,«,u..,K-rw.. 

fonn  of  the  vessel,  ur  the  quantity  of  the  liquid,  admits  pouring 
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off  without  a  guiding  rod,  tlie  outside  of  the  lip  or  edge  of  tTie 
vessel  should  be  slightly  greased  ;  this  prevents  the  adhesion  of 
the  liquid,  and  its  running  down  ouiside.  Decantation  may  be 
more  expeditiously  and  tlior- 
oughly  effected  by  means  of 
tlie  siphon  {Figs.  244,  245). 
This  IB  a  glass  tiibe,  bent  at  an 
angle  of  about  6U°,  or  bent  at 
two  right  angles,  Imving  one 
of  the  limbs  longer  than  the 
i'otlier.  It  is  first  started  by 
tilling  it  with  Huid,  wliile  in- 
I  verted  like  a  A;  then  the 
I  longer  extremity  being  tightly 
closed  with  the  fingi-r,  the 
'  shorter  end  is  immersed  in 
;  the  liquid,  with  the  longer 
^  arm  extending  outside,  below 
the  level  of  the  liquid.  On 
removing  the  tiuger,  the  flow 
of  liquid  commences.  By 
lowering  the  inner,  short^ 
arm,  the  liquid  may  be  almost  entirety  drained  off.  Fig.  246 
illustrates  a   form   well   ad;q)ted   to   giiihoning  off    volatile   or 
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caustic  liquids;  tiie  siphon  o,  I',  is  fitted  tightly  through  1 
cork  k,  through  which  also  a  mouth-piece,  c,  exteuas  to  just  bel 


the  cork.  By  blowing  air  in  at  c,  the  liquid  is  forced  out  through 
the  Biphon,  which  may  be  raised  or  lowered,  according  to  tin; 
hoiglil   of  the   precipitate.     Tlie   same   principle   is   applied   in 


Deeaatlajt  wllfa  Slphuo. 

drawing  off  acids,  in  which  the  air  may  be  forced  in,  by  means 
of  a  rubber  bulb. 

Fig,   247   ilhislrates   another   form  of  siphon   which   can   be 
started  by  suction  without  danger  or  accident.    The  finger  is 

Fifi.  aw. 


placed  over  the  end  of  the  long  limb,  or  the  stop-cock  tem- 
porarily turned  olf,  and  suction  applied  at  the  mouth-piece 
of  the  cur\'ed  lateral  tube,  until  the  current  is  started. 
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Ill  analytical  operations,  we  usually  wasli  precipitates  first  by  I 
decantatio'n,  pouring  tlie  decanted  liquid  through  tlie  plain  filter, 
to  avoid  any  iwssible  ios3  of  substance,  tlien  by  means  of  the  tin  ' 
of  a  feather  (Fig-  248),  or  a  small  glass  rod  tipped  willi  a  small 
piece  of  rubber-tubing,  auy  panicles  of  the  precipitate  that  may 
P      248  ''*'  adhering  to  the  sides  of  the 

.  beaker,  are  brushed  down,  and 

A  the  eutire  mass  carefully  trans- 
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ferred  to  the  filter,  the  beaker  being 
several  times  rinsed  with  boiling  (or 
cold)  water,  the  feather  or  tippetl  rod 
being  used  to  remove  any  adhering 
particles.  The  precipitate  is  further 
washed,  dried  or  ignited,  and  then 
weighed. 

Pipdtee. — For  removing  small  quanti- 
ties of  a  supernatant  liquid  from  pre- 
cipitates, where  the  amount  is  not  suffi- 
cient for  siphoning,  decniitation  is  very 
difficult  without  entailing  loss;  hence 
we  employ  the  pipette  {Fig.  249).  This 
consists  of  a  long  glass  tube  of  small 
diameter,  near  the  middle  of  which  is 
usually  blown  a  globular  or  elongated 
bulb,  the  lower  tip  Wing  ta|>ered  out  to 
a  small  opening.  The  tip  of  this  is  in- 
.serted  into  the  liquid  to  he  dniwn  off, 
and  by  suction,  it  is  drawn  up  into  the 
bulb;  when  hlled,  the  upper  end  is 
quickly  closed  with  the  finger,  or  if  a 
rubber  tube  be  use<l  (Fig.  297),  closed 
by  pinching. 

i'ig,    2.50,    illustrates  a  suction    ar- 
rangement which  can  be  applied  to  any  pipette;  this  consists  of  a   ' 
glass  tube  (closed  at  one  end),  which  fits  closely,  yet  elides  easily 
over  the  stem  of  the  pipette;  an  air-tight  joint  is  formed  by  a 
short  piece  of  rubber  tubing,  which  fits  over  the  extremities  of 
the  outer  tube  and  the  stem  of  the  pipette,  then  by  raising  or 
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lowering  this  outer  tube,  the  liquid  may  be  drawn  up  into,  or 
discharged  from  the  pipette. 

Pipettes  are  also  graduated  for  the  purpose  of  draining  off 
measured  quantities  of  Huids. 

Wash  Untile  or  Spritz  Bottle. — In  the  various  operations  of  rins- 
ing and  wasliing  of  precipitates,  the  "wash  op  sprilz  ilask  " 
is  employed.  This  consists  of  a  flat-bottomed  flask  {Fig. 
251)  fitted  with  a  rubIxT  stopt*r,  having  two  holes,  through 
which  pass  two  glass  tubes.  The  tube  a,  extending  slightly 
below  tlie  cork,  is  the  mouth-piece  for  forcing  in  the  air,  and 
this  is  tipped  with  a  piece  of  rubber  tubing.  The  tube  h,  d.  is 
for  the  ejection  of  water.  The  tip  b  is  drawn 
Ftr.  2.'.n.  out  to  a  point,  to  allow  the  passage  of  a  fine 

f^  stream  of  water;  this  tip  ia  connected  with  the 


main  tube  r.  by  means  of  a  short  piece  of  rubber  tubing  at  /, 
which  arrangement  enables  the  operator  to  direct  the  stream  of 
water  in  any  direction,  without  altering  the  position  of  the  flask. 
Around  the  neck  at  e.  is  wound  heavy  coi-d,  to  enable  the  operator 
to  handle  the  flask  when  hot.  If  a  continuous  stream  of  water  is 
desired,  the  flow  is  started  by  blowing  througli  the  mouth-piece; 
then  the  latter  is  quickly  closed  by  forcing  the  thumb  against  tlie 
end  of  the  tul>e  a. 


Automalie  or  Con 
poae  there  are  a  n 


iiiioiig  Wanhinfi  nf  IheeipHaffs. — For  this  pur- 
nber  of  contrivances,  answering  also  for  the 
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continuous  filtralion  of  large  quantities  of  liquids.  Fig.  "252 
illustrates  a  convenient  form,  in  wiiicli  the  flask  coiitiiining  the 
wash-water  is  inverted  over  the  funnel.  Through  the  perforated 
cork  of  the  flask  exteud  two  bent  tul)ee  (Fig.  Ib'A).  The  end  h 
must  reacli  higher  than  cor  d;  and  d  must  exteud  farther  than  c 
When  placeil  over  a  funnel,  the  tip  a  should  reach  below  the  sur- 
face of  liquid.  As  soon  as  the  level  falls  below  a,  air  enters  at  ft, 
which  admits  a  fresh  supply  of  water  until  the  end  of  the  tube  a  is 
again  immersed. 

Another  form  is  that  devised  by  Gay-Lussac  {Fig.  254).     Instead 

Fio.  254. 


of  a  Ijottle  having  two  necks  as  illuslralod,  a  single-necke<i  botUe 
may  be  used  as  well.  Through  a  tightly  fitting  cork  two  tubes 
are  inserted,  one  of  which  is  short  and  straight  and  serves  as  air 
tul>e,  while  the  other  (siphon)  is  bent  so  that  one  arm  extends 
below  the  It-vcl  of  the  Imttom  of  the  botth-,  llif  tip  (at  a)  beiDg 
curved  upward.  Through  c  air  is  blown  until  the  liquid  rises  in 
the  funnel,  above  the  mouth  of  the  tube  n.  When  the  tube  h.  a, 
is  once  filled,  the  siphon  supplies  the  filter  mechanically,  for  as 
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soon  as  the  level  falls  below  a,  air  is  admitted  through  the  tube  c 
and  causes  the  funDel  to  fill  again. 

An  arrangement  as  shown  in  Fig.  255  answers  well  for  the 
filtration  of,  or  washing  with,  volatile  liquids.     lu  this,  the  bottle, 


A,  must  be  of  such  size  as  to  Bt  well  over  the  top  of  the  funnel, 
the  neck  extending  down  some  distance.  The  funnel,  T,  (with 
filter)  is  placed  over  the  bottle,  and  tlien  without  separating 
the  two,  the  funnel  is  placed  into  the  neck  of  the  receiving  flask, 

B.  The  cord,  /,  serves  to  allow  space  for  the  escape  of  uir. 


CHAPTER   XVIII. 

COLATION. 

Coi.ATiOM  or  straining  is  the  process  of  rapidly  separating  pre- 
cipitates and  all  kinds  ol'  suspended  matter  from  fluids,  by  means 
of  pouring  tliera  upon  a  clotli  or  other  porous  fabric.  We  einnlov 
this  method,  for  the  separation  of  mechanical  impurities  of  all 
kinds,  particularly  in  those  cases  where  rapid  filtration  isrequin-d, 
and  where  tlie  solid  particles  to  be  removed  are  not  very  finely 
divided,  or  the  amount  of  precipitate  is  very  lai^e. 

For  this  purpose  we  employ  as  filtering  media,  felt,  flannel, 
cotton  flannel,  muslin,  gauze,  etc.     The  felt  strainer  being  made 
of  wool,  is  in  the  form  of  seamless 
Fio.  2S8.  conical  bags ;  it  forms  an  excellent 

strainer  for  oils,  melted  fats,  honev, 
etc.  Inasmuch  as  they  are  diffieult 
to  cleanse  they  should  always  be  em- 
ployed for  straining  the  same  mate- 
rial. In  place  of  this,  the  woolen 
flannel  strainer  answers  just  as  well; 
when  over-seamed,  they  last  a  long 
time,  and  have  tlie  advantage  that 
they  are  more  easily  cleanseti;  they 
are  suspended  from  frames  as  shown 
in  Fig,  256.  While  straining  syrup 
or  lionfy,the  strainer  should  be  hung 
in  a  warm  place  free  from  draughts. 
Canton  or  cotton  flannel  and  muslin 
form  the  cheapest  materials,  and  are 
most  generally  employed.      Before 

Flu.  257. 


using  Ihem.thf-v  should  he  well  wnshi.'il  in  boiling  water,  to  rw- 
move  any  wtlubfe  matter  that  mav  have  bwn  used  in  calendering. 
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These  strainers  are  then  suspended  from  the  corners  of  the  strainer 
frame  (Fig.  257)  which  may  l>e  supported  by  a  claoip,  or  placed 
directly  over  a  vessel.  After  most  of  the  litjuid  has  drained 
through,  and  if  the  amount  of  precipitate  is  large,  the  strainer 
should  be  removed  from  the  frame  by  gathering  it  in  along  the 
sides,  us  shown  in  Fig.  258,  and  then  the  retained  liquid  should 
bo  forced  out  by  a  twisting  motion.     When  the  amount  of  sus- 


pended matter  is  small,  filtration  through  absorbent  cotton  an- 
swers all  purposes,  Each  strainer  or  straining  mat^Hiil  should 
always  be  moistened  before  it  is  used.  Should  the  fluid  which 
first  passes  through  not  be  perfectly  clear,  it  should  be  returned  to 
the  strainer  until  the  precioitate  has  filled  the  meshes  of  the  cloth, 
when  the  liquid  will  flow  tnrough  clear.  If  a  clear  liquid  cannot 
be  obtained  in  this  manner,  the  strained  liquid  must  suosequently 
be  filtered  through  paper  or  other  suitable  medium. 


CHAPTER  XIX. 
FILTRATION. 

Filtration  is  the  process  of  depriving  liquids  of  solid  or  sus- 
pended mailer,  by  pus.'iiiig  them  thi-ou^h  some  porous  mtKlium, 
which  allows  only  the  passage  of  the  fluid  ;  the  clear,  truiispareut 
liquid  which  flows  through  is  called  the  "  filtrate."  For  filtering 
purposes,  we  employ  filter-paper,  absorbent  cotton,  asbestos,  spun 
and  ground  glass,  charcoal,  etc.  When  filtration  is  applied  to 
viscous  liquids,  such  as  syrup,  mucilage,  honey,  etc.,  for  the  pur- 
pose of  removing  mechanical  impurities,  it  is  called  utraming. 

When  we  separate  a  heavy  precipitate  from  a  fluid,  with  which 
it  is  mixed,  by  draining  through  musHn,  we  call  the  process 
colalioii. 

Filter  Paper. — This  consists  of  unsized  paper  of  loose  texture, 
which  is  to  be  had  either  in  square  or  circular  sheets.  It  is  an 
essential  requisite,  from  a  pharamaceutical  point  of  view,  that  the 
filter  paper  used  should  be  prepared  from  clean  malerials,*  For 
this  reason  as  well  as  another  presently  to  be  mentioned,  the  ffrtiy 
filter  paper,  which  is  the  cheapest  in  the  market,  should  not  be 
used  for  filtering  pharmaceutical  preparations.  This  sort  of 
paper  almost  always  conUiins  iron,  lead,  lime,  starch  and  coloring 
matter,  the  presence  of  which  at  once  precludes  its  use  for  filter- 
ing solutions  of  sensitive  chemicals,  such  as  iodide  of  iron,  hydrio- 
dic  acid,  iodine,  etc  Aside  from  the  color  imparted  by  gray 
paper  to  preparations  which  are  Altered  when  hot  (for  instance, 
magnesium  citrate  solution),  they  also  acquire  a  disagreeable 
tasle,  due  to  the  presence  of  organic  impurities  containea  in  the 
paper.  For  all  purposes,  the  white  paper  of  the  various  standard 
bninds  t  (German,  Swedish,  French)  should  be  need.  A  thick 
]>H|>er  of  compact  texture  will  be  found  to  give  the  best  satisfac- 
tion in  most  casea.  The  different  raaker.'i  prepare  a  great  variety 
of  filter-papers  adapted  to  all  kinds  of  work.  There  is  filter- 
paper  of  a  dense  close  texture  for  removing  fine  sus{)ended  matter; 


•  An^rdlnf  lo  Dr.  uHleT.  (nt  ffntu  flltor  |4p«r  nMiJkJly  pin|i1uf 
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paper  of  loose  texture  for  tlie  rapid  filtration  and  removal  of 
foarser  particles ;  then  paperof  such  atextureasto  admit thecasy 
filtration  of  syrups  and  oils.  A  very  useful  ioi/jr/ifned  filter  paper 
is  to  be  had  in  the  market,  which  is  made  by  drawing  ordinary 
white  filter  paper  through  nitric  acid  (sp.  gr.  1.42),  and  then 
immediately  washing  witii  water.  The  paper  shrinks  somewhat 
and  can  be  washed  and  rubbed,  just  like  hnen,  without  losing  its 
filtering  properties. 

Another  form  of  filter  paper  is  that  in  which  linen  threads  are 
interwoven  throughout,  thus  strengthening  the  tissue  and  pre- 
venting its  rupture,  which  often  occurs  with  the  ordinary  filter 
pa[)er,  when  the  operator  pours  a  quantity  of  liquid  too  suddenly 
uito  the  filter. 

For  analytical  purposes,  it  is  necessary  to  select  a  paper  that 
will  not  only  retain  the  finest  suspendeJ  matter,  but  wliidi  will 
also,  when  burned,  yield  the  smallest  possible  amount  of  ash.  In 
view  of  this,  it  is  necessary  that  the  paper  be  of  a  very  close 
texture  and  yet  not  impede  fillrntJoni  further,  it  ia  necessary 
that  not  more  than  traces  of  inorganic  matter  be  present.  These 
inorganic  constituents  (silica,  alumina,  oxides  of  iron  and  calcium) 
are  always  present  in  ordinary  white  filtering  paper,  but  may 
be  removed  therefrom  by  washing  with  a  diluted  mixture  of 
hydrochloric  and  hydrofluoric  acids. 

Plain  and  Folded  Filters. — In  jiharmaceutical  and  chemical 
operations  we  employ  both  the  "/''"'»"  and  the  "/oWrt/ "  filter- 
Each  form  has  its  specific  uses. 

lilt  Plain  Filter  is  employed  in  all  operations  where  a  precipi- 
tate is  to  be  collected  or  subjected  to  washing,  The  filter  is  made 
by  foldiug  the  sfjuare  piece  S  (Fig.  2t>0)  along  n-b,  forming  the 
triangle  T  (Fig.  2(il),  wliich  is  again  folded  along  the  dotted  line 
forming  the  triangle  U  (Fig.  '1G2),  this  is  rounded  oy  cutting  along 
ff-k  (in  round  filter  paper  not  necessary),  it  is  then  laid  open  in 
conical  forra  as  shown  in  Fig.  2C3.  A  still  hotter  method  is  to 
fold  the  sheet  along  a-b,  as  shown  in  Fig.  265,  then  along  r-f 
(Fig,  2tlt]),  forming  thereby  a  square,  as  shown  in  Fig.  267,  tliis 
is  then  rounded  by  cutting,  as  shown  in  Fig.  2(i2.  Then  by 
holding  it  in  position  with  the  finger,  it  is  well  moistened  with 
water  or  alcohol,  according  to  the  nature  of  the  liquid  to  hb 
filtered,  and  by  gently  patting  with  the  finger,  the  filter  is  made 
to  fit  the  sides  of  the  funnel  closely.  This  precaution  must  he 
olwerved,  particularly  in  analytical  operations,  to  avoid  the  risk 
of  wa-'^hing  parlicli-.-,  of  the  precipitate  down  Vjetween  the  sides  of 
tite  tiller  and  fimnel.  In  some  operations,  a  double  filter  is 
employed,  in  whi*b  case  two  plain  filters  are  taken,  one  being 
placed  inside  of  the  other,  so  that  there  will  be  four  folds  to 
each  side. 

For  the  economical  use  of  expensive  paper  for  analytical  pur- 
pose, Edo  Classen  recommends  cutting  the  filter  in  half  and  fold- 
IDgaa  illustrated  in  the  diagram  (Fig,  264).     !t  is  obvioua  that 
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this  will  answer  for  pharmaceutical  work  in  all  cases  which  allow 
or  require  the  use  of  a  plain  filter. 

When  it  is  necessary  to  remove  a  precipitate  from  the  filter  after 


Fio.  260. 


Fig.  261. 


Fig.  262. 


Folding  Filten. 


Fig.  263. 


drying,  as  in  opium  assay,  a  special  paper  with  a  hardened  smooth 
surface,  which  can  be  had  in  the  market,  may  l>e  used  for  this 
purpose. 

Fig.  264. 

I  11  nr        ^.   JSr 
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FuldiDg  Filter. 


The  Plaited  Filter. — For  general  pharmaceutical  purposes,  whon 
the  precipitate  is  not  the  desired  object,  for  instance,  in  filtering 
tinctures,  solutions,  etc.,  the  plaited  ?i\U^r  is  employed,  because. 


FILTRATION. 


173 


owing  to  its  numerous  folds,  it  increases  the  rapidity  of  filtration. 
The  filter  paper  (round  or  square)  is  folded  along  the  line  a-6 
(Fig.  265),  and  then  along  e-f  (Fig.  266),  resulting  in  the  square 
(Fig.  267);  this  is  then  folded  along  c'-/,  forming  a  triangle 
(Fig.  268) ;  this  triangle  is  folded  along  the  lines  g-f'\  forming  an 
elongated  short-based  triangle  (Fig.  269).    This  is  opened  to  a 
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271. 

Foldiug  Filters. 

rectangle  (double)  as  shown  in  Fig.  270 ;  or  proceed  thus :  after 
folding  to  the  form  shown  in  Fig.  267,  open  out  as  shown  in  Fig. 
2669then  taking  the  lower  corners  of  the  edges  d  and  e,  fold  them 
over  so  as  to  meet  at  ^,  thus  forming  a  triangle,  this  is  then  laid  open 
and  each  of  the  four  triangles  formed  by  the  creasing,  is  again 
creased  along  the  middle  by  bringing  the  sides  together  (m  ward)  in 
the  same  manner;  this  when  laid  out  presents  the  appearance  of 
Fig.  270,  the  folds  or  creases  all  being  bent  the  same  direction,  that 
is  inward ;  then  beginning  at  the  triangle  d-f-x,  make  a  fold  along 
the  middle  of  each  of  the  triangles  {fi-fk-fl'-fm,  etc.),  bending  the 
paper  back  on  itself  in  triangular  form.    When  completed,  it  pre- 
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seiits  the  appearance  as  in  Fig.  271  (cut  off  at  M);  and  when 
oi>ened  out,  it  appears  as  shown  in  Fig.  27'2. 

If,  by  means  ol'  a  magnifying  glass,  we  examine  the  structure 
of  a  piece  of  filter  paper  or  filtering  cloth,  we  will  see  that 
it  is  made  up  of  fine  hairs  or  fibres,  loosely  interlaced,  with 
spaces  of  considerable  size  between.  These  holes  are  quite  large, 
as  compared  with  the  size  of  the  particles  of  the  precipitates  we 
attempt  to  remove  from  fluids.  Hence  in  many  operations  it  is 
necessary  to  return  the  first  portions  of  the  filtrate,  until  sufficient 
of  the  moist  precipitate  has  collected  on  the  skeleton  of  the  paper 
or  cloth  to  reduce  the  diameter  of  the  pores  or  interstices,  after 
which  only  the  fluid  portion  will  pass  through.  The  paper  or 
cloth  simply  forms  a  framework,  on  which  the  precipitate  builds 
its  own  filter  bed. 

Liquids  containing  mucilaginous  or  starchy  matter  which  refuse 
to  pass  the  filter,  owing  to  the  deposit  thereon  of  mucilage,  are 


best  managed  by  first  straining  through  some  coarse  material, 
such  as  haircloth,  which  removes  most  of  this  matter,  after  which 
they  may  be  filtered  in  the  usual  manner. 


MAXIMS  TO  BE  ORSERVEP  IS  FILTERING. 

In  platting,  care  should  be  taken   not  to  extend   the   folds 

entirely  to  the  a[)ex,  but  to  leave  about  half  an  inch  uncreased; 

otherwise,  through  the  creasing,  the  apex  may  become  weakened. 

Before  pouring  the  liquid  upon  the  filter,  the  latter  should  bi* 
well  moistened  with  water,  alcohol,  or  diluted  alcohol,  as  the  case 
nifty  be. 

The  filter  pftt)er  should  never  extend  above,  but  should  always 
end  slightly  oclow,  the  upper  edge  of  the  funnel. 

In  filling  a  filter,  the  liquid  should  be  poured  in,  in  a  slow 
stream,  near  the  upper  edge,  where  the  force  will  be  exhausted  OQ 
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the  side  of  the  filter,  and  not  be  brought  to  bear  on  the  apex 
iins  a  very  tine  precipitate,  t 


(Figs  273.  274). 
If  the  liquid  c 


I  be  employed. 


i.  or  is  dense  or  hot, 


The  tip  of  the  stem  of  the  funnel  should  touch  the  side  of  the 
beaker  or  dish  in  which  the  filtrate  is  to  be  received.  This 
hastens  the  flow  of  the  lillntte  and  avoids  any  splasiiing. 


When  filtering  into  a  bottle  or  Haelt,  the  funnel  should  be 
placed  in  the  ring  of  a  filter  slan^i  (Figs,  275,  276);  or,  when 
placed  directly  into  the  Hmtk,  sufficient  space  should  he  provided 
for  the  e3ca]»!  of  air,  which  would  otherwise  be  imprisoned,  and 
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cause  filtration  to  cease  for  a  time.  This  may  Ire  provided  for  by 
hanging  a  slinrt  piece  of  a  string  or  a  folded  strip  of  pa[>er  in  the 
neck  (t  ig.  277),  or  by  introdiicinp;  a  glasa  tube  between  the  fiUer 
and  funnel,  reaching  down  into  its  neek. 


Chemlsta'  O0T*r. 

In  filtering  volatile  liquids,  the  funnel  should  always  be  covered, 
either  with  a  well-fitting  plate  of  glaas,  or,  better,  with  a  nibber 
cover  (chemists'  cover),  provided  the  liquid  does  not  act  on 
rubber. 

Funnels. — A  funnel  is  a  conical- 
shaped  utensil,  the  apex  of  which  is 
■  terminated  by  a  long  stem  or  tube. 
They  are  used  to  atisist  in  jiouring 
fluids  into  narrow-mouthed  receptacles 
and  for  the  purposes  of  filtration.  In 
a  properly  shaped  funnel,  the  sides 
slioultl  be  so  inclined,  that,  when  meet- 
ing at  the  neck,  they  form  an  angle  of 
m°  (Fig.  279).  The  outer  lines  at  the 
junction  of  the  sides  and  neck  form  an 
angle  of  150°.  The  funnels  d  and  e 
(Fig.  280)  are  imorly  shaped  ;  in  d,  the 
angle  of  the  sides  is  too  sharp ;  in  e,  the 
neck  fails  to  form  a  sharp  angle  with 
the  sides.'  The  end  of  the  atom  of  the  funnel  should  be  cut  off 
diagonally,  which  facilitates  the  discharge  of  the  filtrate. 

I'^innels  are  constructed  of  glass,  porcelain,  earthenware,  ao- 
called  agate  or  granite  ware,  iron,  tinned  iron  ("  tin  ").  copper, 
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hard  rubber,  etc. ;  each  has  its  own  particular  ajiplication.  Copper 
is  employed  for  liquors  iind  neutral  liquids,  tinned  iron  for  oiU, 
enameled  ware  or  eartlieuware   for  hot   caustic   liquids.     With 


usage,  the  enameling  is  apt  to  chip  off  and  expose  the  iron 
surface,   which    rusts    readily.     The    earthenware   or   porcelain 
funnels  are  objectionally  clumsy  and  heavy.     Tin  wears  off  too 
readily  and  exposes  the  iron  underneath 
lo  rust.     Hard   rubber   funnels  are   very  Fio.  281. 

light  and  durable,  but  are  objectiouable 
because,  by  long  use.  the  inner  surface  be- 
comes rough,  and  particles  of  matter  find 
an  easy  lodging  place  and  are  very  diffi- 
cult to  remove,  hence  are  liable  to  con- 
taminate sulwequent  filtrations.  For  gen- 
eral use,  glass  answers  best,  because  of  its 
transparencj-  and  cleanliness.  Funnels 
grooved  inside  (so  called  "Huted funnels") 
are  also  in  the  market  for  the  purpose  of 
facilitating  filtration ;  many  of  these  are 
objectionable,  because  of  the  difficulty  in 
thoroughly  cleansing  them ;  moreover, 
they  do  not  filter  more  rapidly  than  a  mbUsiM 
properly  made  plaited  filter.     The  ribs,  to 

he  of  any  value,  sliould  be  deeper  and  spirally  arranged.  Circu- 
lar, wire  or  wooden  frames  are  also  Xm  be  had  for  placing  in  a 
plain  funnel,  on  which  the  tiller  is  to  be  laid;  but  the  wire  will 
ruBt,  thereby  staining  all  preparations  containing  tannin ;  and 
wood  will  retain  the  odor  and  Havor  of  the  different  liquids 
filtered,  thereby  contaminating  subsequent  filtrations. 

For  general  purposes,  such  as  the  removal  of  coarse  mechanic- 
ally susiwnded  mutter  or  impurities  (eolation),  a  small  pledget  of 
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fihmrhrnt  entton  placed  in  the  neck  of  the  funnel  answers  very 
well.  It  will  not,  however,  removo  finely  divided  suspended 
matter.  For  the  filtration  of  acids,  alkaline  solutions,  or  corroaive 
liquids,  epun  glass  OTJibrnus  nshestos  answers  best. 

Granulated  charcoal  or  cround  glass  are  sometimes  used  for 
filtering  large  quantities  of  liquids. 

Upward  Filtration. — For  the  filtration  of  oils  and  dense 
liquids,  the  filtering  bag  of  felt  has  been  in  use  for  a  very  long  time 
(tig.  256).    Besides  this,  animal  charcoal,  sand,  sawdust,  ground 
coke,  etc.,  used  to  be  employed,  through 
Fh),  •2f*2.  which  the  oil  or  liquid  was  filtered.  This 

method  had  the  serious  objection  that 
the  fiuid  either  finds  channels  between 
the  particles  of  the  filtering  medium, 
whereby  it  passes  through  witliout  being 
filtered,  or  the  filtration  proceeds  very 
slowly,  or  ceases  entirely  after  a  time, 
owing  to  the  clogging  of  the  filter  from 
the  sediment  deposited.  This  alow  and 
tedious  method  has  been  superseded  by 
the  method  of  "upward  Jitiralion;"  but 
this  is  only  adapted  to  the  filtration  of 
larger  quantities  of  material.  For  the 
filtration  of  oils,  we  find  an  earlv  appli- 
cation of  this  principle  in  the  oil  filter* 
as  shown  in  Fig.  282.  This  consists  of 
two  separate  cylindrical  vessels:  A  has  a 
flange  rim  of  lesser  diameter,  soldered 
on  tlie  bottom,  so  as  to  fit  firmly  into 
the  open  top  of  the  vessel  b.  To  one 
side  of  the  oottom  of  a,  is  attached  a 
tube  and  stopcock,  c,  which  fits  into 
another  tube,  d,  at  e.  Near  the  bottom 
of  the  lower  vessel  is  placed  a  felt  filter, 
curved  upward  and  fastened  by  thumb- 
screws passing  through  two  rings  and 
the  felt.  The  stopcock  e  is  closed,  and 
the  vessel  A  is  filled  with  the  oil  or  fluid ; 
then  c  is  opened,  the  fluid  passes  down  into  the  space  below, 
filtering  upward  through  the  felt  into  u,  where  it  is  drawn  ofT 
at  f.     The  felt  is  easily  removed  and  the  bottom  cleansed. 

Fig.  2H3  illustrates  an  improved  form  of  filtering  apparatus  upon 
the  principle  of  which  ali  others  are  constructed.  The  oil  stored  in 
the  reservoir  A  flows  down  Ihrough  the  pipes,  F,  F,  into  the  Imttom, 
a.  a, of  the  two  filters,  B,  B.  It  is  then  forced  upward,  through  a  i 
layer  of  felt,  ft.  b,  into  the  layer  of  sawdust  (charcoal,  coke),  etc, 
c,  c,  which  is  covered  with  another  layer  of  felt,  on  which  a  finely 
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perforated  plate,  c,  re9ts,  wliich  can  be  raised  or  lowered  by  means 
of  the  screws,  D,  D,  decreasing  or  iDcreasing  the  pressure  on  the 
layer  of  sawdust.     The  filtered  liquid  is  drawn  out  at  E,  E. 


Fig,  284  illustrates  a  method  of  filtering  in  which  the  fluid 
passes  through  a  i>erforated  porcelain  cone  fitted  into 
the  neck  of  a  funnel.     Around  this  cone  is  wrapped     fki  9m 
a  layeror  two  of  filter  paper  (or  muslin).    Then,  after 
inserting  the  covered  cone  in  the  neck  of  the  funnel,  \ 
the  liquid  is  poured  in.    This  passes  through  the 
layers  of  paperinto  the  [perforations, and  is  discharged 
below.     The  particles  of  precipitate,  owing  to  their  own 
gravity,  collect  around  the  bottom,  thus  avoiding  the 
clogging  up  of  the  filter;  there  is  also  no  danger  of 
rupturing  the  paper  by  careless  pouring. 

upon  this  same  principle  Dr.  Squibb  has  constructed 
a  rapid  filter  for  ttie  filtration  of  large  quantities  of 
liquids.     A  rectangular  wooden  box  is  taken  (dimen-        ^^^^ 
sions   about  30x18x6   inches),  all   the    sides   are     "riilj'^n^!'" 

ftierced  full  of  holes,  leaving  the  bottom  intact;  one 
lolo  is  bored  in  the  top  for  admitting  a  siphon.  Around  the 
box  are  wrapped,  alternatelv.  layers  of  miislin  and  filter  iiaper, 
the  outside  layer  being  muslin,  secured  by  stitching.  This  Vox  is 
then  immersed  in  the  vat  of  liquid  to  be  filtered;  the  fluid  filters 
rapidly  through  into  the  box,  whence  itis  drawn  off  continuously 
by  means  of  a  glass  siphon.  The  muslin  sides  of  the  filter  may 
l>e  brushed, should  they  show  a  tendency  to  clog  from  the  collec- 
tion of  the  precipitate. 

Hot  FlLTBATlON. — Dense  liquids,  such  as  syrups,  oils,  fats,  gel- 


180  HANDBOOK  OF  PHARMACY. 

atin  solutions,  or  such  solutions  as  are  prone  to  crystallize  while 

FlO.  285.  Fio.  286. 


cooling,  are  filtered  while  hot;  this  Is  conveniently  accomplished  by 
employtngthe  jacketed  funnel  (Fig. 
Fm.  287.  2S5),  which  is  double-walled,  made 

of  tiuorcopper.  Itiafilled  through 
'  an  openinp  in  the  top  and  heated 
at  the  projecting  flange.  Fig.  2St) 
illustrates  a  form  proposed  by  Diete- 
ricli,  which  is  heated  by  passing 
steam  in  ate,  which  circulates  about 
the  sides,  i  b,  escaping  through  d. 
Another  form  •  {Fig.,2S7)  conaista  of 
a  worm  of  lead  or  brass  pipe,  coiled 
in  the  form  of  a  cone  naving  an 
angle  of  60°,  so  aa  to  adapt  itaelf 
closely  to  the  sides  of  the  fiinneh 
The  coil  is  intended  to  be  charged 
with  ett^am,  to  avoid  the  close  proxi- 
mity of  a  flame,  when  inflam- 
mable liquids  are  to  be  filtered. 
The  steam  may  be  generated  as  shown  in  Fig.  153,  the  apparatus 
being  placed  some  distance  from  the  funnel  if  necessary. 

Rapid  ?"ii.tratiom  (Pressure  Filtration). — To  promote  the 
rapidity  of  filtration,  particularly  in  cases  of  dense  or  mucilagin- 
ous liquids,  ft  partial  vacuum  may  be  produced  and  maintained 
lieneath  the  filter  paper.  For  this  purpose  various  forms  of  filter 
pumps  are  used  in  the  laboratory;  in  these  pump.s,  water  is 
ejected  from  a  small  tube  having  a  pointed  orifice,  placed  with- 
in another  tube  communicating  witn  the  vessel  into  which  the 
funnel  is  fitted  air-tight.  The  continuous,  slroug  jet  of  water 
aspirates  the  air  contained  in  the  vessel,  and  thereby  causes  tha 
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liquid  to  pass  rapidly  through  the  filter.     Tlie  construction  of 
thwse  pumps  is  very  sininle,  as  may 
bo  seen  in  that  made  of  glass,  shown  "" 

in  Fig.  288.  The  water  untering  at 
b  c,  under  pressure,  ia  forced  out  at 
rapid  rate  uirough  d,  causing  suction 
in  t  f;  the  rubber  valve,  ff,  regu- 
lates the  pressure  and  prevents  the 
back-flow  of  water  through  /  into 
the  apparatus.  Fig.  289  illustrates 
such  an  apparatus  in  operation;  it 
consists  of  a  tiask,  D,  into  which  is 
tightly  fitted,  by  means  of  a  rubber 
stopper,  a  funnel  and  an  exit  tube  for 
the  withdrawal  of  air,  which  is  ac- 
complished by  means  of  the  vacuum 
pump;  the  water  enters  the  pump  at 
A,  and  is  discharged  through  B  with 
considerable  force,  withdrawing  the 
air  from  the  flask  by  suction  through 
C  Then  the  pressure  exerted  by  the 
atmosphere  upon  the  surface  of  a 
liquid  in  the  funnel,  forces  it  rapidly 
through.  The  more  expensive  form 
of  a  pump  with  the  indicator  (indi- 
cating the  pressure),  may  be  replaced 
by  the  cheaper  forms  made  of  glass. 
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The  stopper  should  be  of  rubber  and  firmly  fitted  in  the  neck 
of  the  fljisk;  to  prevent  the  filter  paper  from  being  ruptured  at 
the  point,  a  perforated  cone  of  thin  metal  (platinum)  is  first  placed 
in  the  bottom  of  the  funnel,  and  into  this  13  placed  tlie  plain  filter 
(preferably  double)  and  moistened,  care  being  taken  that  it  fits 
the  sides  closely,  so  aa  not  to  admit  air  through  furrows.  It  is 
next  filled  with  the  fluid,  and  the  suction  pump  then  started, 
slowly  at  first  and  gradually  increasing.  The  cone  of  jilatinum 
may  be  replaced  by  a  piece  of  muslin  folded  like  a  plain  filler, 
or  a  30-calIed  "toughened"  or  "hardened"  filter  may  be  used. 
During  filtration,  usually  by  the  sudden  removal  of  pressure, 
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water  may  sometimes  be  drawTi  over  into  the  filtrate  (in  tho 
flask).  This  can  be  avoided  by  interposing  an  empty  bottle  by 
means  of  tightly  fitting  connections  between  the  pump  and  filter- 
ing flask.  Where  a  powerful  suction  is  obtainable,  rapid  filtration 
may  bo  effected  by  placing  a  Witt's  perforated  porcelain  disc(w!th 
ground  slanting  edge)  in  the  funnel  (Fig.  291) ;  this  is  then  covered 
with  a  piece  of  filturing  paper  cut  slightly  larger  than  the  disc, 
the  edges  extending  about  one-fourth  of  an  inch  up  the  sides  of 
the  funnel.  This  is  then  moistened,  the  suction  gently  started, 
and  the  filtering  paper  closely  pres.sed  to  the  si'les  of  the  funnel, 
so  that  when  the  licjuid  is  poured  in,  the  sediment  may  not  be 
drawn  down  behind  the  paper.    This  form  of  filtration  ia  best 
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adapted  to  the  collection  and  wasliing  of  precipitates.  Fig.  202 
illustrate  au  improvement  devised  by  Kaehler  &  Martini,*  in 
which  a  rubber  ring  is  stretched  around  the  edge  of  the  plate  to 
obtain  a  more  secure  joint  at  c;  the  rod  a  is  intended  to  assist 
in  keeping  the  plate  in  position. 

Fig.  293  illustrates  a  convenient  method  where  special  appliances 


are  wanting ;  the  two  aspirators,  a,  b,  are  connect«d  by  a  rub- 
ber tube;  A  is  filled  with  water  and  connected  with  the  flask  f, 
to  which  is  fitted  the  funnel  for  filtering.  The  water  is  then 
allowed  to  flow  down  from  A  to  b;  this  causes  the  withdrawal  of 
air  from  c;  tlie  higher  a  is  above  b,  the  greater  tlie suction.  When 
the  bottio  n  is  full,  it  is  simply  interchanged  for  a,  and  the  fiask 
ooot«ining  the  filter  connected  with  b. 


CHAPTER   XX. 

CLABIFICATION. 

Many  liquids  contain  finely  (iivideJ  suspended  matter  which 
interferes  with  their  transparency,  and  which  cannot  be  removed 
by  filtration.  In  such  cases  we  must  resort  to  treatment  with 
some  insoluble  substance  which  will  attract  or  envelop  iliese  par- 
ticles.   This  operation  is  called  Clarificalimi. 

There  is  a  kind  of  clarification  which  may  be  called  "  spontane- 
ous clarilication,"  or  "  clarification  by  subsidence,"  which  may  be 
employed  in  many  cases.  It  consists  in  allowing  the  liquid  to 
stand  in  a  quiet  place  for  a  sufliciently  long  lime,  until  the 
su9t>ended  matter  has  settled  to  the  bottom. 

When  time  is  a  consideration  we  resort  to  artificial  clarification. 

This  may  be  accomplished  in  several  ways ; — 

Ist.  By  the  anplirtttion  of  lirat,  which  coagulates  albuminous 
substance.-)  whicli  may  be  present.  If  liquids  containing  albumen 
or  albuminous  matter  are  boiled,  the  albumen  coagulates,  enclos- 
ing thereby  the  particles  of  suspended  matter  mechanically,  caus- 
ing them  to  rise  to  the  surface  as  a  scum.  This  is  then  removed 
by  skimming  or  straining.  In  this  manner  we  clarify  fruit  juices, 
also  honey. 

2d.  By  mechanical  a}yplitiiicee.  (a)  Use  of  Albumen.  When 
albumen  is  not  already  present  in  the  liquid,  it  may  be  added. 
The  white  of  an  egg  {one  for  each  gallon),  is  first  well  diluted 
with  a  portion  of  the  liquid,  the  mixturestrained,  and  then  added 
to  the  bnlance,  which  after  being  well  shaken  or  mixed,  is  heated 
gradually  to  the  boiling  point,  when  the  coagulated  matter  is 
skimmed  off.  Albumen  should  not  be  used  for  alcoholic  liquids, 
or  for  solutions  which  contain  substances  that  unit«  with  atbumeu 
forming  insoluble  com]>ouud3,  such  as  salts  of  mercury,  lead, 
copper,  or  tannic  acid,  etc, 

(6)  Use  of  Gelatin. — Tliis  is  employed  in  removing  suspended 
matter,  due  to  the  presence  of  tannin-like  substances.  It  readily 
unites  with  these,  forming  an  insoluble  leather-like  comnound. 
To  the  cold  liquid  is  added  a  solution  of  isinglass;  the  wnole  is 
well  mixed,  heated  to  boiling,  and  on  cooling  it  is  strained  or 
filtered.  Gelatin  is  not  adapted  to  alcoholic  liquids  or  solutions 
whose  activity  depends  on  tannic  acid. 

(f)  I'se  of  Insoluble  Bodies,  as  Calcium  Phosphate  or  Magne- 
sium Carbonate  or  Talcum, — These  answer  admirably  for  clarify- 
ing neutral  liquids ;  in  this  case  a  small  quantity  is  triturate<l  to 
A  paste  with  the  fluid,  the  balance  being  added  gradually,  and  the 
whole  is  then  filtere«i  through  a  plain  or  plaited  filter. 
IHI 
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Paper  Pulp. — This  acts  mechanicallv  like  the  prece<Iing,  but  is 
not  so  satisfactory.  Tlie  pulp  is  added  to  the  liquid,  the  mixture 
well  shaken  and  poured  on  tne  filler,  the  first  portions  of  the  fil- 
trate being  relumed  to  the  filler,  until  the  liquid  runs  through 
clear.  The  pulp  may  be  piepured  by  pouring  a  hot  solution  of 
caustic  soda  over  cut  filter  paper,  reducing  it  to  a  pulp  hy  means 
of  a  pestle,  then  washing  thoroughly  with  hot  water,  until  all 
traces  of  alkali  have  been  removed ;  that  is,  until  the  wash  water 
fails  to  turn  red  litmus  blue,  or  phenolphtnlein  red. 

(rf)  Use  of  Alcohol. — This  coagulates  slimy  and  mucilaginous 
substances.  Hence,  when  added  to  liquids  cont,iining  these  mat- 
ters, it  causes  a  coagulum  to  separate  which  carries  the  susf)ended 
matter  along  with  it.  After  filtration,  the  alcohol  is  driven  off  by 
heat.  Alcohol  plays  the  part  of  a  clarifying  agent,  in  the  clarifi- 
cation of  fruit  juices,  and.  owing  to  the  manner  in  which  it  is 
generated,  the  operation  is  designated  as  elarificat'xm  by/crmmia- 
tion.  This  method  is  based  on  the  transformation  of  the  fruit- 
sugar  contained  in  the  expressed  juice  into  alcohol  by  means  of 
saccharine  fermentation.  For  this  purpose,  the  expressed  juice  ia 
placed  in  a  room  where  the  temperature  varies  from  20  to  25°  C, 
until  alcoholic  fermentation  is  over;  this  requires  about  forty- 
eight  hours,  after  which  the  liquid  is  heated  to  boiling  and 
strained.  ' 
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CHAPTER  XXI. 

DHCOLORATION. 

The  process  of  depriving  liquids  of  color  by  filtration  through 
some  substance  capable  of  absorbing  organic  coloring  matter. 

The  object  of  decoloration  is  to  remove  the  coloring  matter  and 
impurities  accompanying  vegetable  principles  such  as  alkatoids, 
glucosidea,  or  bitter  principles.  It  in  resorted  to  pariicuinrly  for 
decolorizing  syrups  in  sugar  refining,  and  cotton-seed  oil ;  for  the 
removal  of  color  from  petroleum  residues,  in  the  manufacture  of 
petrolatum,  and  petroleum  jellies.  Formerly  precipitated  iron  or 
aluminium  hydrate  were  used  to  some  extent  as  decolorizlne 
agents.  Animal  charcoal  is  made  by  heating  bones,  in  closed 
retorts,  out  of  contact  with  air;  the  product  is  then  reduced  to  a 
granular  condition  by  grinding.  Tlie  best  qualities  are  made 
from  dried  blood.  Powdered  animal  charcoal  is  often  called 
i>one-black.  When  of  good  quality,  it  should,  upon  being  boiled 
with  solution  of  potassa,  not  impart  any  color  to  the  liquid.  It 
consists  of  carbon  (about  10  per  cent,),  calcium  phospliute  and 
carbonate,  aluminum  and  iron  hydroxides,  and  silica  (about  90 
per  cent.).  Its  decolorizing  powers  were  supposed  to  be  due  to  the 
minut«  state  of  division  of  the  carbon,  or  to  its  physical  condition, 
as  an  aggregation  of  cellular  spaces;  however,  recent  investigations 
tend  to  show  that  the  impurities  in  the  animal  charcoal  play  a  large, 
if  not  the  largest,  part  in  the  decolorizing  power.  In  view  of  this, 
Stenhonse  has  prepared  an  aluiniiihi'd  ckarroal,made  by  impr^nat- 
ing  finely  powdered  wood  charcoal  with  7  J  per  cent,  of  alumina, 
drying,  and  igniting.  He  also  prepared  an  artificial  boiif  Hack  by 
impregnating  powdered  charcoal  with  7i  jier  cent,  of  calcium 
phosphate.  These  prepared  charcoals  decolorize  well,  but  can  be 
used  only  for  neutral  solutions.  After  being  once  used,  animal 
charcoal  may  bo  washed  with  dilute  acids,  re-burnt  out  of  contact 
with  air,  and  again  U9e<l ;  in  fact,it  may  be  used  many  times  over, 
although  its  decolorizing  powers  gradually  become  weaker.  Solu- 
tions of  plant  principles  which  are  to  be  decolorized  are  either 
digested  with,  or  percolated  through  it.  Since  it  has  a  tendency 
to  retain  such  nrinciples,  tiie  charcoal  should  afterward  be  boiled 
with  some  of  tlie  solvent,  for  instance,  alcohol,  which  extracts  the 
priuciplu  retained. 


CHAPTER  XXir. 

SEPARATION  OP  IMMISCIBLB  UQUIDS. 

The  pharmacist  occasionally  has  to  separate  immiscible  liquids  : 
for  instance,  in  the  washing  or  i>urification  of  oils  (volatile  and 
fixed),  which  have  become  resinitied  or  partially  rancid.  He  has 
also  occasion  to  separate  immiscible  volatile  solvents  (ether, 
cliloroform,  benzin,  etc.),  from  aqueous  solutione.  In  the  first  in- 
stance, after  the  oil  has  been  thoroughly  washed,  by  agitation  in 
A  closed  flask  with  water  (slightly  alkalinei,  the  mixture  is 
poured  into  an  open  separating  funnel  (Fig.  294),  allowed  to  stand 
until  it  has  separated  into  two  clear  layers,  then  the  underlying 
water  or  oil  may  be  slowly  and  carefully  drawn  off.  Fig.  295 
illustrates  a  home-made  separating  funnel  designed  by  C.  O.  Cur- 


rier. The  liquid  is  drawn  off  by  means  of  a  glass  tube,  sliding 
througli  u  cork.  Near  the  closed  end  of  this  tube  a  hole  is  filed 
through,  by  means  of  a  rat^tail  file  (moistened  with  oil  of  turpen- 
tine) ;  then,  by  raising  or  lowering  the  tube,  the  respective  liquids 
maj'  be  drawn  off. 

For  al  I  kinds  of  operations,  the  so-called  "  separator,"  or  sepa- 
rating flask  provided  with  a  glass  stopper,  is  to  bo  preferred 
(Fig.  206).  This  consists  of  a  pear-shaped  or  cylindrical  bulb 
provided  with  a  well-ground,  perforateci  stop-cock  and  a  short 
exit-tube.  This  form  is  iisufiUy  employed  in  the  various  oj>era- 
tions  of  shaking  aqueous  liquids  with  volatile  solvents,  which  is 
neceasarv  in  iho  prttpnration  of  various  pharmaceutical  products 
and  iu  lliv  assay  of  alkaloidal  drugs.     When  such  separators  are 
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not  available,  the  agitation  may  be  performed  in  a  glass-stoppered 

bottle,  and  the  fluids  separated  by  means  of  a  pipette,  tlie  point 

of  which  is  drawn  out  to  a  capillary  (Fig. 

Fio.  297,  297).     Over  the  top  of  these  small  pipettes 

an  unperforated  rubber  nipple  may  be  drawn, 

which  may  be  used  as  a  means  of  suction 

instead  of  the  mouth.*     In  operating  upon 

larger  quantities  of  liquids,  they  may  be 

separated  readily  and  completely,  by  means 

of  a  siphon  which  is  operated  by  forcing  air 

into  the  flask.     The  arrangement  in  Fie.  298 

is  adapted  for  the  withdrawal  of  the  lower 

fluid,  and  in   order  that   none  be   lost,  the 

tube  is  bent  so  that  it  can  be  shoved  intu 

ihe  edge  of  the  bottom  when   the   flask  is 

incline.     For  drawing  off  the  upper  fluid 

'   (Fig.  299)  the  siphon,  which  has  a  hook  at 

i7C»i>fi-   jijg  shorter  extremity,  is  raised  to  ttie  lower 

level  of  the  floating  fluid. 


CHAPTER  XXIII. 

EXTRACTION. 

Tliis  term  is  applied  to  any  process  whereby  tlie  soluble  matter 
of  cninplex  drugs,  usually  vegetable,  are  separated  from  the  in- 
soluble portion  by  means  of  a  solvent:  when  practically  ac- 
complished, the  drug  is  said  to  be  exhaasU'd.  This  is  cjirried  out 
in  the  o{>eration3  of  maceration  or  digestion,  percolation,  or  a 
combination  of  both. 


M.\CERATION, 

Maceration  consists  in  subjecting  a  drug,  reduced  to  a  coarse 
powder,  to  the  solvent  action  of  a  selected  liquid,  called  the 
menstruum,  the  length  of  time  and  temperature  being  an  im- 
portant consideration.  The  temperature  employed  in  different 
pharmacopceias  varies  from  10°  to  100°  C,  being  accordingly 
designated  as  maceration,  digestion,  infusion,  or  decoction. 

when  a  moderate  heat  (30-40°  C)  accompanies  maceration,  it 
is  called  digefiion. 

Maceration  for  a  short  time,  either  in  cold,  lukewarm,  hot,  or 
boiling  water,  and  subsequent  straining,  is  calleil  infunon. 

When  the  mixture  of  drug  and  water  is  boiled  together,  it  is 
called  decodion. 

The  temperature  of  maceration,  in  the  preparation  of  tinctures, 
wines,  vinegars,  et<.,  as  directed  by  most  pharmacoiiceias  is  from 
15°  to  20°  C.  The  length  of  time  is  from  1  to  3(i  hours,  according 
to  the  nature  of  the  drug  and  menstruum;  where  the  process  of 
percolation  is  not  employed,  the  time  of  maceration  is  usually 
eJttended  to  the  period  of  a  week  or  more. 

In  the  manufacture  of  ttharmaceutical  preparations,  wlien  the 
drug  is  to  be  exhausted  oy  a  Huid  menstruum,  as  in  the  prepa- 
ration of  tinctures,  extracts,  wines,  vinegars,  etc.,  two  metliods  of 
extraction  are  employed,  either  that  of  maceralioii,  or  that  of 
percolation.  The  process  of  maceration  is  employed  almost 
exclusively  by  the  European  apolbecaries,  who  clann  that  it  pos- 
9i«ses  the  following  advantages  over  the  method  of  percolation. 

By  maceration,  the  drug  is  more  e%'enly  exhausted,  and  the 
products  obtained  are  of  lile  and  uniform  composition  and  are 
more  stable. 

It  affords  excellent  results  every  time  u  suljstance  is  to  be  ex- 
hausted and  with  the  smallest  possible  quantity  of  menstruum. 

It  is  fur  less  expensive,  since  the  loss  In  alcohol  is  vtTV  sliKlit, 
the  chief  opportunity  for  any  loss  being  during  the  operation  of 
expreaaing  the  residue. 
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Preparations  made  by  percolation  are  less  stable,  being  more 
liable  to  precipitate,  and  especially  so  if  water  is  used  for  forcing 
out  the  last  portions  of  alcoholic  menstruum,  for  then  a  diffusion 
of  the  two  cannot  always  be  avoided. 

Maceration  answers  best  for  inexperienced  hands,  since  the 
operation  of  percolation  requires  skill,  with  careful  and  constant 
supervision,  in  consequence  of  the  wide  variance  in  the  nature 
and  structure  of  different  drugs. 

It  does  not  necessitate  the  pulverization  of  the  drug,  thereby 
dispensing  with  previous  desiccation  and  possible  loss,  by  alter- 
ation or  destruction,  of  volatile  principles,  as,  for  instance,  in 
conium,  lobelia,  physostigma,  etc. 

On  the  other  hand,  it  is  claimed  that  the  process  of  maceration 
involves  considerable  loss.  Yet,  when  the  operation  is  carefully 
managed,  the  loss  is  not  any  greater  than  by  the  process  of  perco- 
lation.* For  further  references  concerning  the  process  of  macera- 
tion, see  Tincturse  and  Extracta  Fluida. 

Percolation  is  not  adapted  to  certain  kinds  of  drugs,  particularly 
those  of  a  spongy  nature,  which  tend  to  swell  with  aqueous  or 
hydro-alcoholic  menstrua,  and  render  the  passage  of  the  fluid  slow 
and  difficult ;  as  examples,  arnica  flowers  and  orange-peel  may 
be  cited. 

Percolation  is  well  adapted  to  such  drugs  as  aconite  root,  cin- 
chona bark,  ergot,  etc.,  but,  wherever  applied,  the  process  demands 
care  and  skill. 

•  Economic  PerooUtlon  by  Amy,  "  Proceed.  A.  P.  A.,  '92,"  p.  189. 
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CHAPTER  XXIV. 

PERCOIiATION. 

Percolation,  or  diaplacenieiit,  is  tlie  process  of  extraction  of  a 
drug  by  the  gradual  descent  of  a  solvent.  It  is  called  displace- 
inent  because  the  solvent,  after  becoming  charged  with  the  solu- 
ble constituents  of  the  drug,  is  displaced  by  fresh  portions  of  the 
solvent  liquid,  and  from  its  own  gravity,  and  by  the  presence  of 
the  liquid  above,  minus  capillary  force,  continues  downward  and 
is  dischai^ed  below. 

Percolation,  when  property  ^j^   ^^ 

carrifd  out,  is  an  efl'eclive  and  " 

expeditious  process  of  drug 
extraction.  It  yieldsatonce, 
without  further  mauipula- 
tion,a  finished  product.  The 
product  is  called  thepercolate, 
and  the  vessel  in  which  the 
operation  is  carried  on,  the 
jtercolotor,  and  the  liouid  sol- 
vent employed  is  called  the 
maiidrtHtm. 

The  earliest  and  simplest 
application  of  the  process  of 
percolation  wasthatembraced 
m  the  old  process  of  lixivia- 
Hon,  which  consists  in  depriv- 
ing wood  ashes  of  their  solu- 
ble matter,  by  pouring  water 
over  them,  wlien  placed  in  a 
cylindrical  or  conical  vessel. 

(bunt  Ruraford,  in  1SI3, 
used  percolation  in  making 
coffee  decoction,  but  the  first 
application  of  this  process  to 
the  extraction  of  drugs  was 
made  by  Count  Heal  in  1815, 
who  invent«d  a  so-called 
press  ( Fig.  300).  which  con- 
sisted of  a  metallic  cylinder, 
tapered  below  to  a  narrow 
u«ck,  which  was  provided 
with  ft  ato[>cock.  In  the  bot- 
tom of  this  cylinder  was  a.  perforated  diaphragm,  upon  which  the 
drug  was  to  'be  packed,  entirely  filling  the  apparatus.  The  top 
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is  covered  with  a  tightly  fitting  cap,  connected  with  an  upright 
tube,  froTH  2i  to  3J  meters  long,  enlarged  to  a  cup-shaped  opening 
above.  Thia  was  employed  inmakiuginfusions,  in  which  the  main 
difficulty  experienced  waa,  owing  to  the  great  pressure  produced  by 
the  height  of  such  a  column  of  liquid,  that  the  menstruum  Howea 
through  without  completely  exhausting  the  drug.  Later  (1817) 
it  was  used  by  Johnson  in  the  extraction  of  cinchona,  but  to 
Boullay  frftres  (1833)  belongs  the  credit  of  fully  demonstrating  its 
practical  vahie  in  pharmacy.  While  the  process  was  making 
nipid  progress  in  France,  Messrs.  Duhamel,  Proctor,  and  Grahame 
were  carrying  on  experiments  in  Americji,  which  finally  led  to  its 
first  introduction  into  the  U.S.  Pharmacopoeia  of  1840,  where  it 
was  made  otticial  as  an  alternative  process.  Since  that  time, 
great  progre.s3  has  been  made  in  bringmgthis  process  to  a  greater 
state  of  [wrfection  through  the  labors  of  Proctor,  Squibb,  Lloyd, 
and  others.  The  process,  while  being  employed  exclusively  in  our 
own  Pharmacopreia  in  the  preparation  of  its  tinctures,  fluid 
extracts,  etc.,  has  received  until  within  recent  years,  comparatively 
little  attention  from  the  European  pharmacopoeias,  where  the  pro- 
cess of  maceration  is  still  employed  almost  exclusivelv. 

The  U.  S.  Pharmacopceia  gives  the  following  definition  and 
description  of  the  process: — 

"Tlie  process  of  percolation,  or  displacement,  directed  in  this 
Pharmacopifiia,  consists  in  subjecting  a  substance  or  a  mixture  of 
substances,  in  powder,  contained  in  a  vessel  called  a  percolatcjr,  to 
the  solvent  action  of  successive  portions  of  a  certa.in  menstruum 
in  such  a  manner  that  the  liquid,  as  it  traverses  the  powder  in  its 
descent  to  the  receiver,  shall  oe  charged  with  the  soluble  portion 
of  it,  and  pass  from  the  percolator  free  from  insoluble  matter. 

"  When  the  process  is  successfully  conducted,  the  first  portion  of 
the  liquid,  or  percolate,  passing  through  the  percolator,  will  be 
nearly  saturated  with  the  soluble  constituents  of  the  substance 
treated;  and  if  the  quantity  of  menstruum  be  sufficient  for  its 
exhaustion,  the  last  portion  of  the  percolate  will  bo  nearly  free 
from  color,  odor,  and  taste,  other  than  those  of  the  menstruum  \ 
itself." 

In  order  to  he  able  to  apply  the  process  of  percolation  iutcUi- 

gently,  so  as  to  secure  the  object  aimed  at,  viz.,  the  extraction  of 
i«  useful  soluble  constituents  of  a  drug,  the  operator  must  have 
some  knowledge  of  the  structure  and  composition  of  the  dnig. 
In  its  natural,  unpowderefl  condition,  the  drug  (assuming  it  to  be 
of  organic  origin)  is  usually  made  up  of  cells  and  vessels  of 
various  shai)es  and  of  interstitial  spaces.  When  the  drug  is 
(lowdered,  many  of  these  cells  and  vessels,  which  usually  contain 
the  matters  to  be  extracted,  are  broken  up,  and  the  interstitial 
syiaces  are  thus  largely  increased  in  numlier.  If  tho  powdered 
mass  is  now  to  be  extracted  by  a  menstruum,  not  in  reijose,  but 
slowly  passing  through  the  maas,  it  is  necessary  to  atljust  the 
current  bo  that  the  menstruum  has  time  to  pouetratti  the  solid 
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particles,  to  become  charged  with  the  sohible  mattera  contained 
lliereiii,  nud  to  he  slowly  displaced  by  fresh  portions  of  the 
menstruum.  If  the  curn-nt  of  tfie  menstruum  is  so  rapid  that  the 
latter  has  not  sufficient  time  to  penetrate  nud  pass  tnrougli  the 
solid  particles,  there  will  he  a  ueticiency  in  the  producl.  The 
best  plan  of  avoiding  this  is  to  give  ample  time  to  the  menstruum, 
particularly  in  the  beginning,  to  penetrate  the  solid  substance  and 
to  render  the  cell-walls  ready  for  the  process  of  osmosis.  Hence 
the  first  step,  in  percolation,  is  to  moisten  the  powder  and  to  wait 
until  the  liquid  has  thoroughly  penetrated  the  solid  particles 
themselves.  In  some  drugs  this  is  accompanied  by  a  considerable 
swelling,  or  increase  of  volume,  due  to  their  spongy  or  muci- 
laginous nature.  In  these  coses  it  is  particularly  necessary  to 
wait  for  complete  expansion,  since,  otherwise,  the  drug  would  so 
clog  the  percolator  that  no  liquid  would  be  able  to  pa.ss. 


CrKn'Jrinl  Mim  l-rro.laior. 

"The  percolator  most  suitable  for  the  quantities  contemplated 
by  the  Pharmacopeia  should  be  nearly  cylindrical,  or  slightly 
conical,  with  n  funnel-shaped  termination  at  the  smaller  end. 
The  neck  of  this  funnel-end  should  be  rather  short,  and  should 
gradually  and  regularly  become  narrower  toward  the  orifice,  so 
tliat  a  perforated  cork,  bearing  a  sliort  glass  tube,  may  lie  tightlv 
wedged  into  it  from  within  until  the  end  of  the  cork  is  flush  witli 
the  outer  edge  of  the  orifice.  The  glass  tube,  which  must  not 
project  above  the  inner  surface  of  the  cork,  should  extend  from  3 
to  4  Cm.  beyond  the  outer  surface  of  the  cork,  and  should  be  pro- 
vided with  a  closely  fitting  rubber  tube,  at  least  one-fourth  longer 
than  the  ix^rculator  itself,  and  ending  in  another  short  glass  tul)e, 
whereby  the  rubber  tube  may  be  so  suspended  that  its  orifice  shall 
be  above  the  surface  of  the  menstruum  m  the  percolator,  a  rubber 
band  holiiing  it  in  position. 
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"  The  shape  of  a  percolator  should  be  adapteJ  to  the  nature  of 
the  drug  to  be  operated  upon,  For  drugs  wliich  are  apt  to  swell, 
particularly  when  a  feeblv  alcoholic  or  an  aqueous  menstruum  ia 
employed,  a  conical  percolator  is  preferable.  A  c;/tindrical  or  only 
slightly  tapering  percolator  may  be  used  for  drugs  which  are  not 
liable  to  swell,  and  when  the  menstruum  is  strongly  alcoholic,  or 
when  ether  or  some  other  volatile  liquid  is  used  for  extractioil. 
The  size  of  the  f)ercolator  selected  should  be  in  proportion  to  the 
quantity  of  drug  extracted.  When  properly  packed  in  the  perco- 
lator, the  drug  should  not  occupy  more  than  two-thirds  of  its 
height.  The  percolator  is  best  constructed  of  glass  or  stone-ware, 
but,  unless  otherwise  directed,  may  be  made  of  any  suitable 
material  not  affected  by  the  drug  or  menstruum," 

While  not  specifying  dimensious,  the  Phannacopceia  directs  the 
employment  of  either  one  of  two  forms,  the  rmiical  or  rylindricaL 
In  percolating  such  drugs  as  are  liable  to  swell  considerably,  for 
instance,  gentian,  calumba,  rhubarb,  etc.,  or  where  the  menstruum 
is  more  aqueous  than  alcoholic,  the  conical  form  is  preferred; 
since,  owing  to  the  slanting  of  the  sides,  the  drug  has  an  opi>or- 
tunity  to  expand  upward.  Also,  since  these  drugs  yield  to 
aqueous  menstruum  a  large  amount  of  soluble  and  mucilaginous 
matter,  it  cannot  as  readily  collect  as  a  viscid  liquid,  and  retard 
percolation,  as  is  often  the  case  in  the  cylindrical  form.  In  all 
other  casesthe  tall  and  narrow  cylindrical  [>ercolator  is  preferred, 
which  increases  the  height  of  the  column  of  the  drug  and  men- 
struum in  proportion  to  their  mass,  thu-s  injuring  the  thorough 
exhaustion  of  the  drug  with  a  moderate  quantity  of  menstruum.* 

"  The  percolator  is  prepared  for  percolation  by  gently  pressing 
a  small  tuft  of  cotton  into  the  neck  above  tiie  cork,  a  thin  layer 
of  clean  and  dry  sand  being  then  poured  uj>on  the  surface  of  the 
cotton  to  hold  it  in  place." 
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In  preparing  the  percolator,  care  should  be  taken  not  to  press 
the  wad  ol"  cotton  too  tiglitly.  It  should  Ht  looaely  into  the  upper 
portion  of  the  neck,  partly  covering  the  bottom  ol'  the  percohUor ; 
It  is  preferable  to  cover  this  with  a  disc  of  lilter  pa[)er  cut  to 
fit  the  bottom  of  the  percolator.  This  may  be  covered  with  a 
layer  of  clean  sand,  or  pebbles.  Some  opemtors  preftr  to  insert 
a  cork,  grooved  all  around,  into  the  upper  part  of  the  neck,  and  to 
cover  this  directly  with  a  disc  of  filter  paper.  Where  obtainable, 
glass-wool  will  be  found  far  better  than  cotton  for  this  purpose, 
since  it  retains  its  spongy  condition  and  does  not  fall  together  on 
becoming  wet.  In  selecting  the  proper-sized  percolator,  we  must 
be  guided  by  the  amount  of  drug  ;  thus,  if  the  percolator  be  large 
enough  for  10  troy  ounces,  we  should  not  use  it  for  8  or  10  ounces 
of  drug,  and,  u|K)n  the  other  hand,  the  percolator  must  be  amply 
lai^e  enough  to  accommodatea  good  supply  of  menstruum  above 
the  surface  of  the  powder. 

"The  powdered  substance  to  be  percolated  (which  must  be 
uniformly  of  the  fineness  directed  in  the  formula,  and  should  he 
perfectly  air-dry  before  it  is  weighed)  is  put  into  a  basin,  the 
specified  quantity  of  menstruum  is  poured  on,  and  it  is  thoroughly 
sUrred  with  a  spatula,  or  other  suitable  instrument,  until  it  api>ears 
uniformly  moistened.  The  moist  powder  is  then  passed  through 
a  coarse  sieve — No.  40  powders,  and  those  which  are  finer,  requir- 
ing a  No.  20  sieve,  whilst  No.  30  powders  require  a  No.  15  sieve 
for  this  purpose.  Powders  of  a  less  degree  of  fineness  usually  do 
not  require  this  additional  treatment  after  the  moistening.  The 
moist  powder  is  now  transferred  to  a  sheet  of  thick  paper  and  the 
whole  quantity  poured  from  this  into  the  percolator.  It  is  then 
shaken  down  lightly  and  allowed  to  remain  in  that  condition  for 
u  period  varying  from  fifteen  minutes  to  several  hours,  unless 
otherwise  directed  ;  after  which  the  powder  is  pressed,  by  the  aid 
of  ft  plunger  of  suitable  dimensions,  more  or  less  firmly  in  pro- 
portion to  the  character  of  the  powdered  substance  and  the  alco- 
nolic  strength  of  the  menstruum ;  strongly  alcoholic  menstrua,  as 
a  rule,  permitting  firmer  packing  of  the  powder  than  the  weaker. 
The  percolator  is  now  placed  in  position  for  percolation,  and.  the 
rubber  tube  having  hoen  fastened  at  a  suitable  height,  the  surface 
of  tlie  [towder  is  covered  by  an  accurately  fitting  disc  of  filtering 
paper,  or  other  suitable  material,  and  a  sufficient  quantity  of  the 
menstruum  poured  on  through  a  funnel  reaching  nearly  to  the 
surface  uf  the  paiier.  If  these  conditions  be  accurately  obsiTved, 
the  menstruum  will  penetrate  the  powder  equally  until  it  has 
I>assi'd  into  the  rubber  tube  iind  has  reached,  in  this,  a  height 
oorresi)oiidi ng  to  its  level  in  the  percolator,  which  is  now  closely 
covere^l  to  prevent  evaporation.  The  apparatus  is  then  allowed 
to  stand  at  rest  for  the  time  specified  in  the  formula, 

"To  begin  j)ercolation,  the  rubber  tube  is  lowered  and  its  glass 
end  intrwiuced  into  the  neck  of  a  bottle  previously  marked  for 
the  quantity  of  liquid  to  be  percolated,  if  Uie  percolate  is  to  be 
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measured,  or  of  u  tared  bottle,  if  the  percolate  is  to  be  wfigheii; 
and  by  raising  or  lowering  this  receiver  the  rapidity  of  percola- 
tion may  be  increased  or  decreased  us  may  be  desirable,  care  being 
taken,  however,  that  the  rate  of  percolation,  unless  the  quantity  of 
material  be  largely  in 
^"^  excess  of  the  pharma- 

copixinl  quantity,  shall 
not  exceed  the  limit  of 
ten  to  thirty  drops  in  a 
minute.*  A  layer  of 
menstruum  must  con- 
stantly be  maintained 
above  the  powder,  bo  a« 
to  prevent  the  access  of 
air  to  its  interstices, 
until  all  has  been  added, 
or  the  requisite  quantity 
of  percolate  has  been 
obtained.  This  is  con- 
veniently accom  plished , 
if  ilie  space  above  the 

Flo-  305, 
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powder  will  admit  of  it,  by  inverting  a  bottle  containing  tha 
entire  iiuautity  of  menstruum  over  the  percolator  in  such  a  man- 
ner that  its  mouth  may  dip  beneath  the  surface  of  the  liquid,  the 
bottle  being  of  such  shape  that  its  shoulder  will  serve  as  a  cover 
for  the  percolator." 

Degekb  op  Fiskskss  op  thr  Powdered  Druo. — It  is  essential 
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that  the  dnigbeof  a  proper  and  uniform  degree  of  fiueneas;  when 
it  is  too  coarse,  complete  exhaustion  does  not  take  place  ;  when 
it  is  too  fine,  percolation  ceases  from  agglutination,  and  when  it  is 
not  of  ujiifnrm  fineness,  percolation  is  hindered.  The  finene»is  of 
the  powder  must  be  in  accordance  with  the  nature  of  the  drug 
and  solvent.  Drugs  like  rhubarb  and  gentian,  which  have  an 
open,  loose  cellular  structure,  and  whose  constituents  are  readily 
soluble,  are  easily  exhausted  when  in  coarse  powder.  8uch  drugs 
as  nux  vomica  and  ignatia  have  a  hard,  horny  structure,  whi^i 
is  not  easily  penetrated  by  a  solvent,  hence  they  must  be  reduced 
to  a  fine  powder.  The  finer  the  powder,  the  more  intimate  will 
be  the  contact  with  the  solvent ;  hence,  in  the  preparation  of  fluid 
extracts,  we  employ  as  fine  a  powder  as  is  consistent  with  the 
nature  of  the  drug,  while  in  the  case  of  tinctures,  where  the 
amount  of  menstruum  is  large  in  comparison  to  the  drug,  we  em- 
ploy a  coarser  powder. 

Moistening  and  Packing. — A  drug  should  be  thoroughly 
moistened  and  permitted  to  expand  before  being  packed,  so  that 
the  dry  cellular  tissue  may,  from  the  absorption  of  liquid,  swell 
to  its  ultimate  condition,  and  that,  after  the  drug  is  packed,  the 
liquid  may  pass  in  an  even  current.  If  a  drug  is  packed  without 
having  been  moistened,  or  before  it  has  ceased  to  swell,  and  men- 
struum then  [loured  upon  it,  the  passage  of  the  latter  would  soon 
be  obstructed  by  the  swelling  of  the  particles.  After  being  moist- 
ened, the  powder  should  be  rubbed  through  a  coarse  sieve  so  as  to 
secure  iniiformity  of  texture  and  to  prevent  any  balling.  Afler  this, 
it  may  be  either  poured  into  the  percolator,  which  is  to  be  carefully 
covered  so  as  to  prevent  the  powder  from  drj'ing  out,  or  iilaceti 
in  a  well-closed,  wide-mouthed  macerating  jar.  It  is  tlien  allowed 
to  stand  for  a  period  varying  from  fifteen  minutes  to  several 
hours,  according  to  the  nature  of  the  drug. 

The  powder  is  now  "packe<l"  in  the  percolator,  which  is  done 
by  introducing  it  in  portion8,distributingit  uniformly  and  evenly, 
and  applying  a  more  or  less  strong  pressure,  according  to  tlie 
directions,  in  such  a  way,  however,  that  the  pressure  always 
diminishes  toward  the  surface.  The  directions  given  by  the 
Phannaeojweia,  viz.,  "to  pour  the  powder  into  the  percolator,  to 
shake  it  down  carefully  so  as  to  avoid  the  formation  of  furrows  or 
cavities,  and  then  to  apply  pressure  on  the  surface,"  are  liable  to 
produce  difficulties  during  the  percolation.  The  firmness  with 
which  a  [lowder  should  bepacked,  depends  entirely  on  the  structure 
of  the  ilrug  and  on  the  menstruum  employed.  If  the  drug  be 
porou."  and  spongy  and  the  menstruum  aqueous,  it  should  be 
packed  loosely;  if  the  menstruum  be  alcoholic,  it  should  l>e 
packed  tirmlv.  As  a  rule,  the  more  alcoholic  the  menstruum,  the 
Srmer  sbuuUl  be  the  puckiug. 

After  the  [wwdtT  lias  been  properly  packed,  a  circular  piece  of 
filter  pajMir  (nicked  around  the  edges),  slightly  larger  than  the 
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diameter  of  the  upper  layer  of  powder,  is  laid  upon  the  surface, 
and  weighted  with  pebbles,  broken  glass,  a  funnel,  or  a  glass  tripwi 
weight*  made  for  this  purjKise.  As  much  menstruum  shoiiM  be 
added  at  once  as  the  percolator  will  hold,  great  care  being  always 
taken  not  to  allow  the  menstruum  to  disappear  below  the  surface 
of  the  powder;  for  should  this  take  place,  air  will  be  drawn  into 
the  interstices  of  the  drug  and  Assures  will  form  by  contraction 
of  its  moss;  hence,  when  more  menstruum  is  added,  it  will  flow 
through  those  parts  where  it  meets  the  least  resistance,  seeking 
the  fissures  which  allow  the  passage  of  the  menstruum  through 
these  channels,  instead  of  percolating  through  the  powder.  When 
constant  attention  cannot  be  given  totheoj)eration,a  Hask  may  be 
inverted  over  the  top  of  the  percolator,  as  shown  in  Fig.  304,  or 
the  device  illustrated  in  Fig.  252  may  be  employed,  or  else  the 
process  may  be  interrupted  by  stopping  the  flow  of  the  percolate. 

After  the  menstruum  has  been  added  (if  the  drug  has  been 
properly  packed),  it  will  permeate  the  ijowder  and  descend  at  a 
uniform  rate  throughout  tne  mass.  Should  it  descend  more  rapidly 
on  one  side  than  on  the  other,  this  would  he  due  to  irregular 
packing,  indicating  that  too  little  pressure  has  been  used  on  one 
side  as  compared  with  the  other,  and  then  a  portion  of  the  powder 
will  not  be  as  thoroughly  exhausted  as  that  more  loosely  packed, 
owing  to  the  rapidity  with  which  the  menstruum  {lasses  through 
the  more  porous  portion. 

Under  proper  conditions,  after  the  menstruum  has  penetrated 
the  entire  powder,  and  passed  into  the  rubber  tube,  the  mouth  of 
the  percolator  is  to  be  covered  to  prevent  evaporation,  and 
allowed  to  stand  at  rest  for  the  time  specified  by  the  formula. 
The  length  of  thia  period  of  maceration  depends  on  the  nature 
of  the  drug  and  the  amount  of  menstruum.  Should  the  amount 
of  menstruum  be  small,  as  in  the  preparation  of  fluid  extracts,  a 
greater  length  of  time  is  necessary  than  in  the  making  of  weaker 
preparations,  such  as  tinctures,  wines,  etc.,  for  with  these  the  length 
of  maceration  may  be  short,  since  we  have  a  large  amount  of  fluid 
with  which  to  exhaust  a  small  amount  of  drug. 

pROPEK  Messtriium. — A  knowledge  of  the  constituents  of  a 
drug,  and  of  their  properties,  is  absolutely  necessary  before  the 
proper  menstruum  for  percolation  can  be  selected.  The  menstruum 
must  be  so  chosen  as  to  extract  the  active  principles,  and  yet  take 
up  as  little  as  possible  of  the  inert  matter.  The  menstruum  must 
also  l>e  capable  of  holding  the  extractive  matter  permanently  in 
solution.  Such  drugs  as  contain  alkaloids,  resins,  etc.,  require  a 
more  strongly  alcoholic  men.struum.  Such  as  licorice  require  a 
slightly  alkaline  hydro-alcoholic  menstruum.  Such  as  ergot, 
sanguinuria,  conium,  etc.,  are  better  exhausted  with  an  alcoholic 
menstruum  slightly  acidified.  In  many  cases  glycerin  is  added, 
since  it  has  intermediate  solvent  properties  between  that  of  alcohol 
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and  wat^r,  and  dissolves  all  principles  soluble  in  eitlier  alone.  In 
the  case  of  gentian,  scoparius,  and  quassia,  just  enough  iilcoliol  is 
employed  to  prevent  fermentation  of  the  finished  preparation. 

Exhaustion. — The  Pharmacopceia  directs  that  displacement  be 
continued  until  the  drug  is  exhausted.  The  exhaustion  of  u  drug 
cannot  be  insured  with  a  given  amount  of  menstruum,  for  that 
depends  entirely  upon  the  skill  of  the  operator,  in  this  case,  we 
must  be  guided  by  the  nature  or  peculiarities  of  the  drug  operated 
upon.  When  the  active  principles  possess  a  bitter  taste,  as  in 
nux-vomica,  cinchona,  or  quassia,  exhaustion  is  indicated  by  the 
disappearance  of  a  prominent  bitterness.  In  the  case  of  resmous 
drugs,  such  as  podophyllum  or  jalap,  the  percolation  is  to  be  con- 
tinued until  the  [lercolale  cea.ses  to  produce  cloudiness  when 
dropped  into  water.  With  astringent  drugs,  such  as  catechu  or 
krameria,  we  judge  the  drug  to  be  exhausted  by  the  disappearance 
of  an  astringent  taste.  The  exhaustion  of  alkaloidal  drugs  is 
best  observed  by  directly  testing  a  fraction  of  the  percolate  for  the 

Cresence  of  alkaloids  by  means  of  Maj'er's  reagent.  The  color  is 
ut  rarely  a  criterion  of  strength  or  exhaustion,  for  percolates  may 
continue  to  pass  through  highly  colored,  and  yet  the  drug  may 
have  long  been  devoid  of  activity;  an  exception  to  this  is 
cochineal,  whose  virtues  reside  in  it^  color  only.  HeiKt.  to  carri/ 
on  the  procfts  of  percolation  intelligently,  we  must  understand  the 
nature  and  couMitunits  oj  the  dnit}  operated  upon. 

After  the  drug  has  been  exhausted,  varying  amounts  of  the 
menstruum  are  retained  in  the  drug  residue  (marc J.  The  recovery 
of  this  is  quite  important  where  larger  quantities  are  operated 
upon.  It  13  best  then  to  throw  the  entire  mass  directly  into  a 
still,  into  the  bottom  of  which  live  steam  is  passed  and  tlie  distil- 
late then  condensed. 


VABIOrS  FORMS  OF  PERCOL.\TING  APPARATTS. 

For  the  use  of  the  apothecary,  in  oj>erating  with  smaller  quan- 
tities of  drugs,  the  glass  percolator  is  the  best,  since  by  its  use  we 
are  enabled  to  observe  the  various  stages  of  the  operation.  It  is 
also  adapted  to  all  kinds  of  drugs.  Glass  percolators  of  a  larger 
she  than  tive  gallons  are  not  safe,  since,  owing  to  their  great  size 
and  weight,  they  are  liable  to  crack.  The  larger  sizes  should  be 
supported  ujion  frames  covered  with  some  soft  material  like  rub- 
ber or  cork.  Xext  to  glass,  stoneware  jars  (Squibb's  Siphon 
Percolator)  are  to  be  preferred.  These  may  be  used  for  quantities 
up  to  '2W  pounds.  Most  manufacturers  employ  tinned  copper 
percolators  which  permit  the  carr\'ing  on  of  operations  involvmg 
300  to  5<KJ  pounds  of  drugs. 

Fig.  30(J  illustrates  the  Christ- Dieterich  Percolator,  which  is 
made  of  tinnetl  copper  or  earthenware,  the  sIkcs  varj'ing  from  one 
to  10  liter  capacity.     It  is  fed  automatically  from  the  flask.  A, 
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through  the  tube,  c,  which  may  be  made  of  ftiiy  leugth  desired  so 
as  to  reach  further  down,  should  the  percolator  not  be  tilleii. 
The  drug  rests  on  the  sieve  bottoms,  a  and  h,  between  which  u 
layer  of  cotton  may  be  laid.  The  flow  of  percolate  is  i-egulat«d  by 
the  stop-cock,  c. 

Fig.  307  illustrates  a  handsome  jiercolator,  constructed  of  glass, 
intended  for  operating  with  smaller  amounts  ;  these  are  also  con- 
structed of  copper  or  euameled  iron  for  larger  quantities.     The 
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operation  is  essentially  the  same  as  that  shown  in  the  preceding 
illustration.  The  drug  rests  on  11  iierforated  [lorcelain  disc,  b.  In 
actual  practiw,  it  is  a  very  difficult  matter  to  regulate  the  flow  of 
tlie  iwrcolftte.  to  any  degreo  of  uniformity,  with  a  stopcock.  Moro- 
over,  a  stopcock  is  also  very  easily  clogged  by  small  particles  of 
solid  matter.  Dr.  Squibb  has  overcome  this  difKculty  by  using 
the  siphon,  as  is  shown  in  the  following: — 
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Siplton  ParolatoT* — This  fomi  of  iiercolator  was  designed  by 
Dr.  i^uibb,  who  claims  for  it  the  folfowiiig  merits:  it  combim-s 
maceratioD  with  percolation,  enabling  the  operator  to  vary  the 
amount  of  maceration  easily  during  the  process;  it  controls  the  rale 
(if  percolation  perfectly,  and  renders  the  percolation  uniform 
throughout  the  mass  of  substance,  independent  of  the  jmckiiig, 
hence  it  requires  less  skill  and  experience  in  iiackiug  to  obtain  a 
given  success  in  result;  it  is  economical  on  the  material,  and  an 
ucurty  automatic  and  self-con  trolling  as  a  piece  of  apparatus  can 
well  be,  and  therefore  requires  the 
least  time  and  attention ;  it  sue-  ^'°-  ™^' 

cessfuUy  exhausts  substances  in 
coarse  powdtr  belter  than  Ibe 
usual  forms,  hence  it  is  better 
adapted  for  the  use  of  the 
a]K)thecary  than  the  usual  form, 
which  reouires  a  great  deal  of 
care  and  skilful  manipulation. 

Fig.  308  illustrates  one  form  of 
this  percolator  best  adapted  for 
handling  Smaller  quantities  of 
the  drug.  The  description  given 
by  Dr.  Squibb  in  his  jwper  before 
the  American  Pharmaceutical 
Association  in  1872  isasfollows : — 

■•  Th*  percolnlur,  a.  U  of  tlie  form  of  llie 
mndf  tn  glnsi  peTcitliilnr,  sonienhut  niiiiud 
stwpnl,  ui  iilti>w  giilwtuiK'm  to  sw^ll  with- 
UDt  iNKomiiig  impofted.  kuvinti  no  outlet 
at  thr  Inltam  :  the  itelivery  tube  heiiig 
(«nvert«<l  into  a  aitlid  steni,  uiiil  tliis  ter 
minatiDg  iu  un  unliuury  timilHr  Tout  upon 
whitA  Uip  percolator  la  9iippiin«l,  Tbe 
total  b«ighl  I*  1.ij  to  18  imhet.  or  Hboiit 
40  OBittitnetcra.  of  whlcb  iihout  4  intbw, 
or  lU  >vnti meters,  is  foot  niul  itleni.  The 
iatvrinr  dmieuoiims.  Ui  wi.'OiiiiiMilHte  ron- 
T(>DieDtl.v  BQ  officiBl  [Hirtion  of  16  Iroy 
oniwcs  of  au.v  powdrr.  however  light,  niul 
a  i;nod  portion  of  menatrauiu  iilmvv  it.  is  Ilj  in 
iiichei.  or  14  cviitim«tent.  wriiwi  the  top.  nnil  2  ti 
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<r  26  centimeters,  dcvp,  !>} 

bottom,  whielt  ihonid  be  flat,  as  thowii  iu  the  drawing,  and  not  cnjt^haped,  aa  t lie 
ftlaM  blowers  sre  n))t  tn  leave  it.  A  rim  nf  gliMn  is  imAe  Dpon  Ilie  npper  edge  or 
lip  to  Uiieken  it,  aud  tlija  lip  U  grunud  olF  su  that  tbe  i«ver  niaj  fit  ni-curatetj  to 
prertnl  loea  by  evaporation. 

"  A  diac  of  llaiiiicl  or  blaiiket,  ft,  U  out  so  as  to  lie  llal  apon  the  bottom,  whii-L  it 
entirely  coven. 

"  AnutberdiHTor  tbe  aamo  ninteriul,  but  a  little  larger,  c.  itmadr  with  a  crucial 
iDcialon  in  the  center,  so  rhnt  it  luay  Ite  alretrhrd  over  the  end  of  the  well  tnbe. 

"The  cpDtml  or  well  tube,  r,  is  a  simple  piece  ofgliu*)  tnbe  nboDt  13  inches,  or  30 
eeatimeten,  long  by  i  to  i  ofauineh.  or  Itlo^centimett-ra,  internnl  diameter.  Over 
one  end  nf  ihia  welUlnlvt  tbe  upper  disc  of  blanket  is  stretched,  the  end  being 
poabed  thniitgh  the  <-Tncial  cnt  m>  that  the  di*c  flia  tightly  on  the  tolte,  the  Ibur 
«mwn  mads  by  the  crucial  cat  beiiig  reflr<-ted  up  a0iin*t  th«  sides  of  the  tube. 
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f  filteriag-piiper,  if,  larger  than  the  blanket,  < 
renter,  ia  cut  in  towanl  the  center  uronnd  tbe  nige  ao  iis  to  lie  flat  a|;iiii^i  ilie  niilea 
of  the  percolator  where  reBetted  up  Bgaiiist  them.  This  iliw  of  pHptT  is  ptuhnl 
down  upon  the  npper  blituket. 

"If  now  a  pieiBof  jinperlic  twisti^I  aronnd  the  upper  end  of  the  well  tulie,  or* 
pork  be  temporurily  stnck  into  it,  the  percolator  is  reiuly  to  receive  its  uhitrge.  which 
■B  packed  in  arunud  the  well-tube  and  upou  the  dlM-t  01'  puper  and  blanket  M  «  to 
occupy  the  lower  part  of  the  baly  of  the  perw>lator,  A. 

"When  the  charj^,  hariag  been  properly  raoiatened,  rubbed,  and  aiftcd,  is  Jiacked 
in  aronud  the  well-tube,  ite  anrfiiiK  i»  covered  by  a  diw  oC  muslin,  i,  uf  proper  him, 
and  this  is  held  in  place  conveniently  by  some  rraKments  or  biuken  glasa  thrown  in 
upou  it.  The  percolator  ia  then  ready  to  receive  the  inenBtrnuin  or  wraik  ivrivlate. 
and  enoaifh  of  this  sliould  be  poured  on  at  once  to  fully  saturate  the  entinr  sub- 
stance. The  liquid  theu  pnnaeadown  like  a  pialou,  forcintt  the  inleistitinl  air  odI 
through  the  blaukela  into  the  well  tube,  whence  it  escapes  freely. 

"A  snugly  fittiug  cover,  J.  is  the  next  reiiuisite,  to  prevent  uoneceaaary  lonhj 
evaporatiou.     This  is  very  conveniently  mode  from  sheet  rubber,  i  to  i  inch,  or  {  to 

1  ceuti meter,  in  thickness.  A  disc  7  incben,  or  IScentimeteis.  iu  diameltrhaa  s  bole 
cut  in  ilH  center,  by  means  of  a  wet  cork  borer,  of  such  a  size  as  to  Blip  easily  over 
the  nppcr  end  of  the  well-tube.  Aa  it  is  tronhlenome  to  raise  this  cover  every  liiue 
the  percolator  is  to  be  supplial  with  lii|Did.  it  niiiy  Ite,  by  means  of  a  sharp  kuife, 
kept  wet  aud  directed  by  a  ruler,  cut  nearly  thn>u);fa,  so  that  the  uncut  [>art  of  the 
thickness  serves  at  oni«  as  a  hinge  and  a  spring,  and  penuita  a  part,  sny  one-third, 
of  the  cover  to  be  miaed  without  raising  the  remainder,  as  shown  in  the  drawing. 

"The  percolator  is  now  charged  and  in  readineas  to  start  the  perrolalion.  The 
menstruum  will  have  passed  down  through  the  whole  of  the  substance  and  will 
have  ariaen  in  the  well-tube  to  neurly  Otr^  same  level  as  that  of  the  liquid  on  top, 
and  the  entire  mass  will  be  nturHted  and  in  maceration  ;  and  the  whole  arrannce- 
ment  will  represent  a  well  dug  in  the  soil  of  the  wet  subatauce.  Now,  to  pump  oat 
that  well  at  a  lute  no  faaler,  but  just  aa  fast,  as  the  sntureted  liijajd  passes  into  it 
tbrough  the  porous  strata  at  the  Imttoiu,  is  the  fii;Bl  step  of  the  process. 

"This  ia  must  conveniently  done  by  a  siphon,  /.  which  can  be  easily  raised  or 
lowered  through  the  whole  depth  of  the  well.  This  siphon  i.t  made  of  glMs  tubing 
of  abonl  j  inch,  or  Suilliinetets,  bore,  bent  twice  at  right  angles,  the  twoleics  alHiut 
131  inches,  or  31  centimeters,  long,  and  41  inches,  or  II  ceuti  meters,  apnrt.  The  outer 
leg  isa  little  longer  than  the  inner  one,  and  tnmednp  upon  itself  foralioiit  )  inch,  or 

2  centimeters,  as  shown  in  the  drawing.  The  legs  should  have  only  such  a  dilfcr- 
ence  in  length  that  the  inner  one  should  reach  the  bottiimof  the  well  when  requited, 
and  when  measured  upon  the  outer  one  should  reach  to  aliout  half  the  length  of  the 
short  tnrned-np  portion.  Thi.t  arratigenieut  prevents  tlie  entrance  of  air  into  tlw 
siphon,  and  tlius  prevents  it  from  emptying  itaelf,  for  when  the  liijuid  is  drawn 
over  by  the  siphon  until  the  snr&ce  &IIk  to  the  level  of  the  tumed-np  point  at  the 
outer  end.  thecolnmnsofllijuid  will  beof  equal  length  and  willconnterbalanrceach 
other,  and  the  flow  will  cense.  But  om  soon  as  the  outer  level  is  raised  by  the  addi- 
tion of  (neh  liquid  the  flow  will  recnmmeiice  at  a  rate  proportionate  to  the  difterenn: 
of  level.  It  is  this  ttutomatic  and  constant  self- regulating  action  of  the  siphon  that 
eaabiM  the  design  of  thia  percolator  to  be  carrinl  out  in  practice,  and  the  laeilitj 
with  which  the  aiphon  is  raised  or  Iowere<l  in  the  well  gives  the  ojierotol  perfect 
control  or<<r  the  prvcess. 


the  lower  end  of  the  aiphon  am)  keep  it  near  the  center  of  the  well-tube. 

"  Uther  abort  pieces  of  rubber  tuhini;  of  dill'erent  aizea.  one  over  the  other,  so  aa 
to  form  a  su(l  stnpner  for  the  upper  end  of  the  well-tnlie,  oa  shown  at  it*,  oompletes 
the  guide  tiy  which  the  siphon  is  kept  in  proper  position.  The  inner  piece  nf  tuh- 
ing  c<inipi»ing  this  stopper  sluuld  lie  large  enongh  to  move  freely  and  etuiily  upon 
the  riphun,  while  the  oater  piece  should  tit  the  nl^l^tnbe  snngly.  Then  when  tba 
Hphon  is  niaed  to  the  desired  (KiflitioD  and  thia  Htopper  preascd  into  the  wrll-tobe 
lightly,  it  pincbe)  the  siphon  lightly,  but  p^ulTltienlly  to  bold  it  in  the  iltnlml  peal- 
lion  and  to  enable  the  operator  to  change  the  iwsition  at  will  without  deranging  the 
Bppamtns 
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"A  recpiving  flatik  or  bottle,  I,  marked  in  the  Dork  oratwimemnrenietit  pLu-e  to 
the  mcoanre  of  &  pint,  and  snme  noodea  blorks  to  aupiiort  Itiis  receiver  >t  vnrioua 
hri|j;l)ls,  comptet^n  ttie  apparntas.  When  the  mouth  of  the  mvivrr  isleft  upon  the 
auDo  level  09  tlie  liqDiil  in  the  pcrwlnuir,  of  <«urae  the  receiver  can  never  run  over, 
aiul  this  ia  the  position  to  which  the  receiver  abouUl  be  biorkod  np  when  lelt  for  the 
Dightor  Tora  loagertinie.  The  liquid  willtheDaccumalitteinUiereceii-eniioreaiid 
moFu  Blowly,  immersing  the  end  of  the  siphou,  until  the  level  apptnaehea  or  reat'litfi 
that  of  the  liquid  in  the  percolator,  and  will  then  remniii  at  re«t,  bnt  in  readiura;  to 
Mitrt  ul  any  moment  when  the  levels  may  be  disturbed  either  by  a  fresli  supply  of 
liquid  to  the  percolator  ur  by  lowering  the  receiver. 


"  In  onler  to  nave  xpart  at  thn  lop  of  (he  drawing,  the  sipfaon  ia  tepnaented  «t 
nearly  its  lowwt  tcxiltiun,  a  ftaeitiiin  nrely  required  except  at  the  end  of  a  pennla- 
tiiin  when  the  very  Uit  portinnB  of  liquid  are  (»  bedrvinnlolT.  Tbepnaitinn  of  the 
nlpbon  is  In  Iw  rqEnUtAl  by  the  ivUi  uf  flow,  and  Ibv  usilion  reKiiiates  the  rub-  of 
fl<iw,  Therefiire  this  mte  must  bo  arbitrarily  ailnpteil  in  view  of  the  fart  tUot  the 
•lower  tile  nite  the  moru  eReetive  in  the  pereolntinn.  Thn  rale,  upon  Ihi*  wsile. 
nlioultl  never  eic<«>l  twmty  to  thirty  drops  p«r  niiuut<-,  ur  two  to  fonr  OuiduDHcea 
per  honr. 

"When  the  pennbtion  la  ready  to  be*tart«d,  that  In,  alW  the  •nlatuu-e  1*  tv\\j 
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aatarnted  and  a  gtmtam  of  liquid  lies  aboTe  it  unnlworbed,  the  liquid  in  the  well 
will  Iw  liiiiDd  W  liKve  ariseo  nenrl;  to  the  level  of  the  liquid  outaiile  the  well-tuh«. 
It  never  rises  cjaiUt  as  high  witbiu,  Ijecaose  tbu  liquid  ia  oiure  denae  thui  the  outer 
liquid,  nnd  the  culiimn  in  therefore  heavier, 

"TbesipboQ  is  then  iiitroilii<»d  aod  fixed  h.v  the  ilopper  io  such  a  piwition  that 
the  inner  end  ia  immere«d  in  the  liquid  of  the  well  to  the  extent  of  two  ur  Ihrtv 
inches.  The  siphon  is  now  ready  to  be  started.  The  starting  is  perlup«  brat  done 
by  means  of  a  short  piece  ofMiiiUl  rubber  tobing  on  the  end  of  alongerpieueof  kImb 
tubing.  The  rabber  tubing  should  tit  sungly  over  the  turneij-up  end  of  the  siphon, 
and  then  by  sui:Uun  with  the  mouth  through  the  glass  tube  the  siphon  ia  carefully 
filled  from  the  well.  Belore  slipping  olT  the  rubber  end  of  the  snrtion  tnlie 
from  the  end  of  the  siphon,  the  receiver  is  to  be  put  in  place,  su  that  tbe  ttist  drops 
from  the  siphon,  as  well  as  those  whiuh  tnay  huvo  passed  into  the  sactiontnbe,  will 
Ihll  into  the  receiver.  The  mto  a(  flow  may  be  very  rapid  for  a  fen  momeuts,  but 
will  soon  diminish  to  nniformity  as  tbe  levels  become  adjusted  to  the  unilbmii^  of 
the  rale  of  dow.  If  thii  rote  he  more  than  twenty  ilrops  jier  minute  the  siphon  ia 
to  be  ruised  carefully,  and  a  little  at  a  time,  ao  as  not  to  expone  tbe  end  above  Uie 
liquid  in  the  well,  and  thns  allow  the  air  to  enter  the  siphon,  until  the  required 
rate  io  attained.  As  the  mte  varies  with  the  varying  density  of  the  peroolate  dar- 
ing the  process  the  siphon  is  to  be  from  time  to  time  mised  or  lowered  so  as  to 
restore  it  to  the  desired  etsnilard.  When  exhaustion  is  practically  etTect^.  the 
siphon  is  pushed  down  to  the  Iwttom  of  the  well  and  all  tbe  liquid  drained  off. 
The  exhauHted  substance  may,  by  rare,  be  then  removed,  and  replaced  by  a  l^esh 
portion,  without  disturbiug  the  well  tube  or  discs  of  bhinliet  and  paper,  which  is  a 
considerable  advantage  in  repercolatjon,  where  the  same  drug  is  used  in  successive 

"ThediOorence  In  drugs  and  their  nieustmo,and  ditTereneein  theflneneasorihe 
powders  lused,  reqnires  a  difference  in  tbe  jiositioo  of  the  siphon  for  every  percola- 
tion in  order  to  attain  a  uniform  rote.  In  a  few  drngs  in  line  powder,  and  packed 
pretty  firmly,  tbe  siphon  requires  to  be  kept  down  nt  the  bottom  of  the  well,  par- 
ticularly in  rcpercolations  when  dense  weak  percolntes  are  used  on  tup,  from  the 
very  first  start,  and  even  then  the  rate  will  olten  be  lar  lielow  the  standard  of 
twenty  ilrop«  per  minate.  But  snch  percolations  are  always  very  sncuestful,  and 
very  econoiuioil  except  in  the  time  required.  When  the  powder  is  very  coarse  and 
tha  menstruum  thin  and  light,  tbe  Biphon  is  kept  very  high." 

A  larger  form,  is  that  illustrated  in  Fig.  309,  which  represents  a 
stoneware  pot  of  about  2  gallons  (about  7.6  liters)  capacity,  10 
inches  (24  Cm.)  high,  10  inches  across  the  top,  by  about  6  inches 
(14.4  Cm.)  across  tlie  bottom,  inside,  holding  about  5  to  0  pounds 
(2  to  3  kilos).  These  pots  should  be  well  glazed  inside;  tney  are 
made  of  all  aiKes,  adapted  to  quantities  up  to  200  or  300  pounds. 
The  manner  of  HUing  and  the  subsequent  operations  are  the  same 
as  those  mentioned  under  the  preceding. 

Prkssurb  Pkrcolatiox, — For  tbe  purpose  of  hastening  the  oper- 
ation of  percolation,  two  methods  have  been  proposed :  one  by  creat- 
ing a  vacuum  below  the  drug  in  the  percolator,  thereby  increaaing 
the  pressure  above,  and  the  other,  by  means  of  hydrostatic  pressure 
caused  by  a  column  of  menstruum  supplie<l  from  a  reservoir  at  a 
height  of  from  5  to  10  feet.  This  latter  is  the  embodiment  of 
the  i)rinciple  of  the  old  Real's  pressure  apjiaratus  (page  101). 
There  an)  a  number  of  different  forma  of  this  pressure  per- 
colator, among  which  are  those  of  Stearns,  Rosen vasser, 
Suits,  llerry,  Anderson,  and  l,«ntz.  They  all  differ  slightly 
in  various  )>oiiits  of  construction,  but  the  principle  of  all  la 
the  same,  namely,  the  rapid  percolation  of  drugs  by  forcing  the 
menstruum  ut  a  greater  rate  of  speed  than  ordinarily  attained. 
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These  instruments  may  be  used  with  advantage  in  some  cases, 
for  instance,  for  aquills  or  caluniba.  wliicli  swell  consitlenihly, 
and  allow  the  percolate  to  pass  only  slowly.  However,  the  ojjera- 
tion  should  not  be  hurried,  otherwise  the  particles  of  the  drug 
are  liable  to  be  aimplv  washed  with  the  menstruum.  In  order 
that  percolation  niny  W  successful,  time  must  be  given  to  the 
menstruum  to  penetrate  the  cells  of  the  drug,  and  to  take  up  the 
soluble  matter,  otherwise  a  satisfactory  exhaustion  uunnot  b«  ex- 


pected. The  apparatus  devisi'd  by  Ijeni7(Fip«.  310, 311)  will  illus- 
trate the  application  of  the  principle.  The  percolator,  h,  is  made  of 
tinned  copjjtr,  provided  below  with  ft  light  cover,  having  n  slop- 
cock,  wt,  as  outlet  ftjr  the  [lercolate;  this  cover  is  made  air-tight  by 
a  rubber  ring  being  laid  between  the  Hal  edges,  held  in  pasition 
by  means  of  clamps.  The  |M)wdered  dnig  rests  Ufion  the  per- 
forated bottom,  g,  being  held  in  position  by  the  adjustable  porous 
diaphmgni.  i,  which  is  pressed  down  on  the  surface  of  the  powder. 
The  meiistraum  is  supplied  from  the  reservoir,  h,  which  can  be 
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raised  to  any  Iieight  desired.  The  Suits  Pressure  Percolator  V. 
maiie  of  glass,  so  that  the  entire  operalion  can  be  seen;  this  ii 
also  provided  with  a  rubber  bulb  air-pump  for  producing  air 
pressure  when  hydrostatic  pressure  is  no  longer  available.  j 

Vacium  Percolation. — This  method  of  percolation  was  pro-  i 
posed  by  Duffield  in  1869.  This  conaista  in  introducing  the 
powdered  innistened  drug  into  a  tight  cylinder  and  exhausting  as 
much  as  possible  of  the  air  by  means  of  a  pump.  Thus  by  the 
removal  of  the  air  enclosed  in  the  interstices  of  the  drug,  the 
menstruum  is  enabled  to  penetrate  the  drug  more  rapidly  and 
thoroughly,  thereby  facilitating  maceration  and  subsequent  ex- 
haustion.   An  apparatus  (devised  by  W.  M.  Thomson),  Itaaed  on  , 


this  principle,  is  shown  in  Fig.  312.     The  following  descriptioil  is 
that  given  by  R.  F.  Fairthorne.* 

"The  shape  of  the  percolator  differs  somewhat  from  the  usual 
form,  l>eing  to  some  extent  ec;g-slmi>ed,  whereby  free  percolation  is 
insured.   The  cover  (B), which  is  hemispherical  in  shape.is  fastened   i 
upon  the  body  (A)  by  means  of  clamps,  with  india-rubber  rings  j 
between  to  render  the  joint  air-tight.     The  drug  to  Vie  operated  | 
on,  having  been  sufhciently  moistened  with  the  menstruum  and 

Cacked,  is  next  exhausted  of  as  much  air  as  possible  by  a  vacaum 
eiiig  produced  through  the  upper  part  of  the  vessel  by  means  of 
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an  air-pump  (G),  which  is  connected  with  it  by  means, of  the  lulx; 
(P).  The  stop-cock  (H)  is  next  closed  and  (M) opened, conm-oling 
with  tlie  tube  (E),  tl>e  end  of  which  dips  into  the  liquid  to  hf 
employed  as  menstruum,  and  thereby  a  sufficient  quantily  of  ii 
is  allowed  to  bo  drawn  into  thedisplacer  to  cover  the  drug.  Tlie 
stojicoi'lc  (M)  is  then  closed  and  the  nialerials  allowed  to  macerate 
for  several  days.  To  start  the  i»ereolati<m  the  receiver  (C)  is 
exhausted  of  air  and  the  tap  (1)  having  been  opened  the  saturated 
fluid  will  begin  to  drop,  and  continue  to  do  so  so  long  as  the  force 
of  the  vacuum  in  the  receiver  is  equal  or  greater  than  that  in  the 
upper  vessel.  When  it  begins  to  slop,  nir  is  admitted  above  the 
drug,  which  is  drawn  through  the  material,  tarrying  with  it  much 
of  the  remaining  liquid.  To  finish  the  operation  air  is  forced 
into  the  percolator  by  means  of  the  pump," 

Hot  Extraction'. — For  the  exhaustion  of  a  drug  by  means  of 
a  hot  menstruum  various  forms  of  ap- 

Iiarutus  have  been  offered ;  very  few,  fio.  313. 

lowever,  are  adapted  for  the  use  of  the 
apothecary  for  extracting  from  one  to 
five  pounds  of  drug.  One  of  the  most 
convenient  forms  for  pharmaceutical 
operations  is  I.,ewin'3  Extraction  Ap- 

iiaratiis  (Fig.  313),  This  is  adapted 
or  (1)  fontimious  fxtradion  with  hot 
vu^ietraa,  (2)  continuous  extraction   wil/i 

cooled    menkrua,    (3)    rrcot-rry    of    I...   ^ 

vienetnia  from  the  finigltnl  exlracf  hif  5 
direct  distiUation.  The  apparatus  is 
composed  of  three  cosily  separable  prin- 
cipal parts:  C,  the  tinned  copper  still, 
B.  the  copper  percolator,  which  is  pro- 
vided with  three  movable  sieve  bottoms 
for  the  reception  of  the  substance  to  be 
extracted.     A  is  the  condenser. 


F\ir  Iht  Omiiiaowi  KxtmHioit  villi  Hat  Solftntt, 
tha  rspura  puw  rniin  the  bUII.  C,  in  (be  tabe  !.  »aA 
eoier  thntUEh  tb«  tri-foncet  /,  when  in  position  a. 
throuKh  Iiibi'  J,  iniotlie  pemtlalor,  B,  penetratr  the 
»u1ia(iinc«li>)<eoxtnii.-te(l.aailotinilenBe.  The  iier- 
oulMc  [MicvK  iota  the  receiver  and  from  this  flows 
thmnitlillietri-fiiDnet //A  in  its  position  a.tbmugb 
the  tiilw?.  H|E»tn  intathestiil,  lon^ientthiseourM 
•a  lontc  US  niny  Iw  neceteary  or  deslmlilr.  To  |ire- 
Teot  piewntr  in  the  appBmtns.  the  tnhe  i  ii 
Kmoinl  duriiiK  this  operati<iii,  rrnd  the  tri-fiiuFi-t 
admllD  the  vafwr  into  the  raoliog  womi,  A,  which  ' 

/V»r  Hf  Contiiuum*  Extraction  ifilk  Cooled  Selrmta.  the  vapun  paw  ftom  Uie  •till,  C, 
iltlo  the  tiilie  /.  Hnil  rnter  IhnxiKh  the  tri-l«iiret  /,  ia  its  piisitiiin  b,  thninKh  lobe  f, 
iutii llie iDulini;  wunn.  A,  IWiiii  lllis  ua  liijuiil  through  the  In-Qiun-t  //.  in  its  [lOAiliiin 
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a,  into  the  penralatur,  and  so  tfaroDgh  tbe  aatetouce  Xo  be  extructed  into  th«  ttilt  aa 
bpforp. 

Far  the  Eecaivrs  nf  Ike  SclKtU  from  the  Exlntct  by  Direet  IKilillatiaM,  tlie  VKlmra 
puBH  fruiu  the  still,  C,  throaich  tnbe  /,  tlirou);!]  tbe  tri-bocet  /,  in  its  ]xi«itioit  ft. 
through  tnlw  t,  into  the  cooler.  A,  through  the  tri-[hnc«)t  //,  in  its  position  b,  into 
the  exit  inbe  S.  which  lutter  mar  be  leaf^hcnnl  at  pleaslire. 

Puttious  of  the  pennlate  tnny  be  reniovHl  from  the  receiver  »t  plensore  Ihrontsli 
the  Iri-feneel  ///,  in  ita  position  e,  by  the  tubes  B  and  S.  AH  of  tbe  tubes  nrc 
connected  or  diiicoDnected  by  good  tKrew-jointa. 

Fip,  314  illustrates  the  extraction  apparatus  of  C.  0.  Currier, 
wliicli  recommends  itself  for  simplicity  and  cheapness. 

r-        ■,.,  It  consistsof  a  (ilass  flask,  0  ;  glass  percolator,  K  ;  nnd  a 

condenser,  K.  Tbe  coDclenHcr  is  tbe  only  part  that  will  have 
to  be  made  ;  the  otlier  parts  of  thu  apiurstus  are  to  tw  fouod 
in  almost  eveiy  laboratory.  Tbe  condenser  is  a  modification 
of  the  Liebifc  condenser,  CDiisiHtint!  of  a  nnnihcr  of  tabt« 
iiLitMid  of  one,  thereby  inL-reusini;  the  condensing  surJiic* 
nnd  distribntiUK  tbe  condensed  liquid  evenly  over  the  mt' 
(mx  of  the  drug.  Tbe  condenser  is  made  in  the  Ibllowint; 
iii:iuiier :  A  tube  of  tinned  copper  is  niade  one  incli  len  in 
'liiirnetcr  thmi  the  top  of  tbe  percohitor  to  be  used,  aodalnut 
t»'o  or  three  times  as  long  as  ita  diameter.  A  cap  of  tinned 
I'lipper  Itinneil  side  out|  is  titted  to  eucb  tod  of  tbe  tubv, 
The  tubcislraventwl  by  tin  tiibmlnindc  by  cutting  olT  block- 
tin  pipe  to  the  proper  leniflb)  that  prnjeet  three- fou rths  of 
an  inch  below  tbe  lower  cnp,  iind  are  col  off  oblicgnely  lu 
facilitalc  the  dropping  of  the  eondcnsi-d  liquid.  Onr  of  tlie 
tnbes.  A.  is  in  tbe  venter,  and  pusses  through  the  upper  rap 
HboatxiK  inches,  to  which  a  bent. sorety  tube  may  lienttHched 
to  prevent  undue  pressure  to  the  appantus.  Tlie  other 
tnbee,  O.  H.  C,  D,  are  clnsed  at  tbe  top  anil  paa«  into  llie 
eondensing  tube  to  within  one-half  Incb  ol'  the  top,  and  nie 
armnged  in  a  circle  around  tbe  centml  one.  Tlicir  nunil>er 
cnn  be  increasnl  or  diniinished  ncrording  to  tbe  Bi»  of  the 
npiiaratus,  four  or  five  beiufj;  unfllcient  for  a  pint  percohitnr. 
!loles  for  these  tnbes  sbonid  he  made  Ibrongb  the  lower  cap 
just  tbe  size  of  tbe  tnbcM,  and  tbe  tuhrs  soldered  Id  the  eap 
2,  on  the  inside  before  the  cap  is  soldered  tt  the  condeiising 
tiilK'.  A  small  bnuntube,  F,  is  inserted  in  thecundeoHer  near 
the  bottom  and  one  near  the  top,  B,  for  the  cntmnce  of  eold 
vtnier  and  exit  of  warm  water-  A  «irl(  is  chosen  that  will 
fit  tigbily  into  the  top  of  tbe  percolator,  nnd  a  circular  pl«<v 
cut  oiit  of  it,  just  the  si«e  of  the  eoudenser,  K,  nnd  is  pat 
uiHin  the  lower  pnrt  of  it  at  K.  The  C'<irk  can  be  kept  in 
place  and  pieveiiled  fnini  slippinc  up  the  tnbe  when  preaa- 
ing  into  the  prniiliilor  by  Mildering  a  collar  of  tiu  |o  the 
i-ondenser  at  a  distance  fh>m  the  bottiim  equal  to  the  thidt- 
ucM  nf  the  cork. 

The  njipumtuB  is  used  in  tbe  following  manner :  A  Mtrk. 
N.  with  Uingitudinal  channels  cut  iu  its  surlace,  is  inserted 
ia  the  neck  of  the  percolator.  K  ;  through  tbe  center  of  tb« 
eurk,  a  glass-tube,  L,  is  pansefl  to  within  two  inches  of  tbe 
top  of  the  iicnmlat^ir.  Tlie  tulie  should  be  bent  over  at  the 
I  irrriir  •  j„p_  (^  prtTciit  its  WiiTg  cloKgnl  Up  by  Ibu  drug  while  pack- 

Liimii....  .\,,(«n>iii..  .^.^  into  the  penwlator,  A  liUlo  cotton  is  placed  in  tti* 
percolaliir  ami  prexse*!  down  upon  the  cork,  and  tbe  drug 
packed  iu  the  usual  manner.  The  percolator  ia  then  dttrd  into  the  neck  of  the 
Hank.  O,  bymouisof  aperfomted  cork,  M,  the  lii|Ulil  to  l>c  nxeil  as  a  luenstninm 
iuivinit  been  prevlonsly  put  in  the  flask.  Tlie  (vndcnser  it  then  TOnneeted  Snul; 
with  the  top  of  tlie  prn-olator.     Tbe  joints  are  liiteil  with  ground  Oiix-sced  mixed 
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into  a  8ti(r  paste  with  water.  The  tnhe  F  is  connected  with  a  supply  of  cold  water 
by  means  of  a  robber  pipe,  and  the  tabe  B  with  a  sink,  or  waste-pipe.  The 
apparatos  thos  pat  together  is  placed  in  a  water-bath  and  the  heat  applied.  The 
flask  should  be  immersed  in  the  water  to  the  point  marked  8  on  the  neck.  After 
the  drag  is  ezhaasted  the  percolator  is  removed  from  the  flask  and  the  flask  is  con- 
nected by  means  of  a  bent  tube  with  a  Liebig's  condenser,  and  the  liquid 
recovered. 

For  apparatus  adapted  to  the  extraction  of  smaller  amounts  of 
substances,  see  Oleoresins,  page  290. 
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CHAPTER    XXV, 

EXPRESSION. 

Expression  is  forcible  straining.  The  separation  of  fluid  from 
solid  matter  is  effected  in  small  operations  by  hand,  the  straining 
cloth  being  used  (Fig.  256).  On  the  larger  8cale,as  in  the  removal 
of  the  last  portions  of  fluid  from  drug  residues,  it  is  accomplished 
by  means  of  presses  or  the  centrifugal  machine.  Expression  is  a 
necessary  part  of  the  process  of  Maceration  ;  it  is  also  required  in 
the  operations  of  Percolation,  for  the  removal  of  menstruum 
adhenng  to  the  dregs  or  "marc."  In  some  instances,  the  mass  \a 
thrown  directly  into  the  press  or  centrifugal  machine ;  iu  others, 
it  is  first  enveloped  in  a  strainer  of  press  cloth,  before  being  sub- 
jected to  pressure. 

For  the  purpose  of  enclosing  the  material  which  is  to  be  subjected 
to  pressure,  we  employ  the  prrm-dolk  or  bag;  this  must  be  made 
of  a  material  sufficiently  strong  to  withstand  great  pressure  with- 
out rupture.  For  this  puriiose  strong  canvas  may  be  used,  or. 
better,  the  so-called  press-cloth,  which  is  specially  made  for  this 

Eurpose.  In  conductingtheproeessof  expression,  pressureshonid 
e  applied  very  slowly,  otherwise,  should  the  substance  contain 
much  fluid,  the  cloth  will  be  ruptureil.  After  the  greater  part  of 
the  liquid  has  been  pressed  out  and  the  pulp  has  become  firm,  the 
pressure  may  be  graduallv  increased  to  the  full  power  of  the  press. 
The  compression  should  be  carried  on  in  stages,  the  press  being 
allowed  to  rest  a  few  moments  after  each  increase  of  press\ire,  thus 
allowing  a  new  portion  of  the  fluid  an  onportunity  to  drain  off, 
and  at  the  same  time  affording  the  partictesof  the  mass  an  oppor- 
tunity to  assume  their  new|K)sition3  in  closer  contact.  E^chsuli- 
sequent  increase  of  pressure  will  require  a  comparatively  smaller 
effort. 

SfKEW  Pressks. — Fig.  31o  illustrates  the  more  common  form, 
which  consists  of  a  vertical  screw  operate*!  by  a  lever,  the  lower 
end  of  this  screw  fitting  into  a  cavity  in  the  top  of  the  plunger, 
which  is  free  to  move  about  in  the  limited  sjiace  of  the  cylinder. 
The  body  of  the  press  consists  of  an  outer  metallic  casing,  which 
serves  to  receive  the  fluid  when  forced  through  the  perforated 
sides  of  the  innercylinder.  All  theparts  of  the  press,  wnich  come 
in  contact  with  the  drug  or  fluid,  snould  be  well  tinned,  to  pre- 
vent ru.sting,  also  to  avoid  discoloration  or  injury  to  the  product 
should  it  contain  tannin-like  principles  or  acids.  The  drug  to  be 
expressed  should  be  first  carefully  enveloped  in  a  moistened  press- 
cloth  (if  straining  has  not  been  performed),  care  being  taken  to 
fold  over  the  corners,  so  as  to  form  a  square,  compact  pack.  For 
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this  purpose,  the  cloth  should  be  auffieiently  large,  so  that  there 
may  h©  no  danger  of  the  drug  being  forced  out.    The  j>ack,  or 


the  loose  drug,  if  it  should  require  uo  press-cloth,  should  be  placed 
uniformly  in  the  cylin- 
der, so  that  it  may  re-  ^'^-  '"'■ 
ceive  equal  pressure  on 
all  aides. 

Fig.  316  illustrates  the 
Differaitial-ami  Screw 
Pr&ts,  in  which  the  arm 
ia  moved  back  and  for- 
ward ill  a  half-circle, 
whereby  the  screw  ia 
forced  downward.  This 
is  the  most  powerful 
hand  screw  press  made. 

Fig.  317  illuslrut*« 
an  elegant  screw  press 
designed  by  Prof.  Witt, 
which  is  special  ly 
adapted  for  expressing 
strongly  acid  or  alkaline 
liquidafrom  masses.  It 
recommends  iUelf  for 
all  purposes,  siiice  the 
prtt(»-block  and  all  t)ie 
mrts  with  which  the 
fluid  comes  in  contact  ar«  made  of  the  strongest  porcelain. 
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A  very  convenient  form  of  press,  whicK  can  be  operated  witb- 
out  the  use  of  the  press  cloth,  is  the  Eiderjirise  Screw  Pre«»  (Fig. 
318).  This  consists  of  a  horizontal  conical  cylinder  having  a  itO]>- 
per  on  the  upper  side  of  the  larger  end.  A  tapering  screw  fits 
closely  to  the  inner  surface  of  the  case,  on  the  under  side  of  which 


is  a  narrow  channel,  into  which  slides  a  pfrforated  brass  strip, 
which  permits  the  escape  of  the  expressed  Huid  below.  The  sub- 
stance is  fed  into  the  hopper,  where,  by  means  of  the  revolving 
screw,  it  is  carried  forward  and  forced  into  a  smaller  and  smaller 
space,  undei^oing  thereby  a  grsdually 
lo.  aifi.  increased    pressure,    being    finally   dis- 

charged, in  u  dry  condition,  through  a 
small  opening  in  the  end  of  the  cylin- 
der. This  opening  may  be  regulated  by 
means  of  a  thumb-screw,  which  controls 
the  amount  of  pressure  to  which  the 
material  is  subjected.  This  screw  press 
is  employed  largelj'  for  the  recovery  of 
juices  from  berries  and  fruits. 

The  Wedge  aiid   Double  Screw  Pre/ae^ 
are  somewhat  antiquated,  and  are  not 
now  employed  in  Pharmacy, since,owiiig 
to  their  construction,  they  are  cumber- 
^_    some  and  entail  considerable  loss  of  fluid,  j 
J  For  pressing  larger  amounts,  a  very  good 
form  is  the  Knee-lever  I'resa  (Fig,  319),  j 
which,  consists  of   a  horizontal  screw,  1 
operated  by  means  of  either   a  spoked 
wheel  or  ratchet  bar,  causing  the  knee  to  be  raised  or  lowered. 

HvDHnsTATic,  OR  Hydratlic  Press. — This  is  the  most  power-  I 
ful  of  all  the  %'arious  presses  employed.     Its  action  depends  on 


EXPBESSIOy.  213 

the  well-known  law  of  equality  of  pressure,  namely,  that  a  "pres- 
sure exerteJ  anywhere  upon  a  mass  of  liquid,  is  transniittea  un- 
diminished in  all  directions,  and  acU  with  the  same  force  on  all 
equal  surfaces,  and  in  a  direction  at  right  angles  to  those 
surfaces." 

There  are  various  forms  of  presses  depending  on  this  principle, 
a  more  familiar  form  being  illustrated  in  Fig.  320.  It  consists 
of  a  heavy  steel  cylinder,  B,  in  which  a  cast-iron  ram,  P,  works, 
supporting  the  plate  on  which  the  material  to  bo  pressed  is  placed. 
Four  strong  columns  support  and  fix  Q.  By  means  of  the  force- 
pump,  A,  which  works  oy  means  of  a  lever,  M,  water  is  driven 
into  the  cylinder  through  the  tube,  K,  forcing  the  ram,  P,  upwarrl. 
If  the  area  of  P  is  ten  times  greater  than  that  of  p,  then  a  pres- 
sure of  one  hundred  pounds  tran.'jraitted  through  the  lever,  M, 
will  exert  an  upward  pressure  of  one  thousand  pounds  on  P. 


Fia.  sao. 


L 


Brilniilic  fnm. 

The  Centrifugal  Machinb  (or  Centrifuge). — As  a  means  for 
the  thorough  and  rapid  separation  of  fluids  from  solids,  the  cen- 
trifugal machine  forms  an  invaluable  part  of  the  outfit  of  many 
industries.  It  is  used  to  separate  the  syrup  (mother-liquor)  from 
sugar  crystals;  al.so  in  the  preparation  of  ammonia-soda  in  the 
Solvay  process;  in  the  removal  of  water  from  heavy  precipitates; 
for  removing  the  water  retained  by  masses  of  cotton  in  the  manu- 
facture of  absorlwnt  cotton,  etc.,  etc.  The  centrifugal  machine 
is  employed  by  the  chemist  in  separating  cr^'daltine  masses  from 
the  mother  liquor;  in  the  separation  of  lats  trom  milk ;  the  rapid 
separation  of  precipitates  in  analytical  oi>erations.  etc.  The  cen- 
tnfugal  macltine  is  also  useful  to  the  pharmacist  for  the  separa- 
tiati  of  fruit-juices  from  their  pulp,  also,  for  the  removal  of  Suid 
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matter  from  drug  residues.    While  it  does  not  remove  the  fluid 
us  completely  as  a  powerful  press,  yet  it  is  exceedingly  useful  in 


igiU  Machinn. 

The  machine  consists  essentially  of  a 
perforated  cylindrical  cage,  fixed  to 
a  central  shaft,  and  surroundeii  by  a 
case.  The  inner  cage  revolving  at  a 
high  rate  of  speed  (up  to  several  thou- 
sand revolutions  per  minute),  anything 
contained  in  it  is  driven  to  the  circum- 
ference, and  if  it  be  of  a  sufficiently 
fluid  nature,  it  passes  out  through  the 
perforations  in  the  cage,  and  flies  off 
tangentially.  If  we  desire  to  fri^e  crj's- 
tiils  from  their  molher-liquor,  or  to 
scjiarate  the  adhering  menstruum  from 
a  drug,  we  place  tiiem  in  the  centrifugal 
machine,  wliereupon  the  mother-liquor, 
or  fluid,  escapes  through  the  perfora- 
tions in  the  cage,  while  the  crystals,  or 
drug,  are  left  behind.  Figs.  321  and 
322  illustrate  .tmall  machines,  such  aa 
are  intended  for  the  laboratory.  The 
intended  to  he  driven  by  hand 


belongs  to  the  so-called  "over-driven  tvpe,"  tlie  otlier.  to  be  of 
ated  by  a  water-motor,  is  of  the  "under-driven  type."    Fig. ! 
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illustrates  an  apparatus  adapted  for  minor  operations  in  the  micro- 
scopical and  pharmaceutical  laborator)'.  As  shown  in  the  cut,  the 
tubes  containing  the  liauids  are  placed  on  the  conical  bed  attaclied 
to  the  pivoted  stem,  ana  are  held  securely  in  place  by  leather  straps 
and  by  depressing  the  cover  lid,  which  is  fastened  by  means  of  a 
slot.  The  apparatus  is  set  in  motion  by  means  of  a  cord,  preferably 
gut,  which  IS  wound  around  the  axis,  the  action  being,  of  course, 
to  and  fro,  as  in  the  case  of  the  school-boy's  buzzer.  The  appar- 
atus must  always  be  evenly  and  symmetrically  ballasted,  so  as  to 
insure  even  action. 

Among  the  objects  frequentlv  subjected  to  centrifugal  action, 
for  the  purpose  of  separating  solids  from  the  liquid,  or  for  caus- 
ing the  neavier  suspended  solids  to  settle  at  the  bottom,  and  the 
lighter  suspended  solids  to  collect  at  the  top  of  the  liquid,  may  be 
mentioned  milk,  cream,  urine,  sputum,  fermenting  liquids,  etc. 


PART  II. 


CLASSIFICATION  OF  PHARMACEUTICAL  PREPARATIONS. 

The  various  classes  of  preparations  employed  in  pharmacy 
may  be  classed  according  to  their  physical  and  pharmaceutical 
characteristics : — 


LIQUIDS. 

I.  SOLUTIONS. 

AQUEors. 

Aqatc — ( Ii\jectiones  Hypodermicfe) . 

Liqnores. 

Infusa. 

Decocta. 

Mncilagines. 

ACETOITS. 

Aceta.  , 

Alcoholic,  or  IIvnROAU'OHoLic. 

Spirit  as. 

Vina  Medicatu. 

Tinctune. 

Tinctunc  Herbarum  Hecentium. 

Sacci. 

Extracta  Fluida. 

Saccharine. 

Synipi. 
Melhta. 
Elixiria. 

Glycerin. 
Glycerita. 

Oleic  Acid. 
Oleati. 

Ethereal. 

Oleoresinse. 
CoUodia. 


SOLIDS. 

I.  Fob  Intebkal  Use. 

Palveres  (P.  CSompomti). 

Tritarationes. 

Oleosaochara  (or  Elnosaochara). 

MaassB. 

Coofectiooes. 

Trochisci. 

PilakB. 

Tabletts. 

Extracta  (also,  Abstracta). 

Hesinas. 

II.  Fob  Extsbnal  Use. 

Ungaeota. 

Cerata. 

Emplastra. 

Chartse. 

Suppositoria. 


II.  MIXTUHFA 

LiDinienta. 

Mistune. 

EmulHu  (or  Emulsiones). 
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CHAPTEK   XXVI. 
AQUEOUS  SOLUTIONS. 

AgU.«  MKDICAT.K. 

Agiur  Ikttittatir ;  Mniiaital  or  Duitillal  Walm.     Enia-  dMUftM,  J/yilnJoft, 
Vr.  ;   DatiUirle  Wattrr,  Oenu. 

Under  the  title  of  Aquas  is  understood  an  aqueous  solution  in 
which  distilled  water  is  rjuantitatively  the  main  ooiislituent ;  the 
solutions  being  clear,  free  from  undissolved  solid  matter,  and,  with 
few  exceptions  (Aqua  Chlori,  Picis,  etc.),  colorless. 

As  understood  by  the  U.  S.  Pharraaeopoeia.  Medicated  Waters 
are  simple  solutions  in  which  water  has  been  impregnated  with 
volntile  substances.  Foreign  pharmaco|H¥ins  recognize  under  this 
title  aqueous  solutions  of  certain  non-volatile,*  as  well  as  volatile 
substances. 

Many  of  the  aromatic  waters  are  employed  as  vehicles  for  llie 
administration  of  remedies,  others  are  employed  internally  as 
medicines,  while  a  third  class  is  used  in  chemical  operations  and 
the  art^. 

According  to  their  method  of  preparation,  they  may  be  divided 
into  three  classes;  those  made  by 

1st.  Direct  Solution. 

2d.  Intermediate  Solution. 

3d.  Distillation. 

Direct  Solution. — In  those  instances,  where  the  substance  is 
readily  soluble  in  the  given  excess  of  cold  water,  solution  is  l>rought 
about  by  simple  agitation,  as  in  the  oflicial  examples  of  Auuu 
Amygdala;  Amaro-,  Atjua  Chloroformi,  and  Aqua  Creosoti,  We 
may  prepare  many  of  the  medicated  waters  by  simple  solution 
through  agitation  of  the  volatile  oil  with  hot  water  (at  about  5U° 
C),  in  a  Hask,  allowing  to  cool,  and  then  Hiphoning  off  the  clear 
solution,  or  removinjj  the  undissolved  oil  from  the  surface  of  the 
solution  bv  means  of  u  wad  of  absorbent  cotton.  This  method  is 
based  on  the  fact  that  volatile  oils  are  more  soluble  in  hot  than  in 
cold  water;  hence,  by  preparing  a  supersaturated  solution,  and  then 
cooling  it.  a  saturated  solution  will  result.  To  this  class  belong 
tliose  metlicntod  waters,  or  more  properly  chemical  solutions,  which 
are  obtained  by  dissolving  gases  in  cold  water.  For  their  metho<] 
of  preparation  see  page  131.  The  official  examples  are  Aqua  Am- 
monia', Aqua  Ammonite  Fortior,  Aqua  Chlori,  and  Aqua  Hydro- 
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genii  Dioxidi.*  Theee  solutions  should  be  kejit  in  glass-stoppePtnl 
bottles  in  a  cool  and  dark  place. 

IsTKKMKDiATE  SOLUTION. — Tliis  method  of  preparation  is  by 
far  the  ma<;t  satisjactory imd  coarenient.  It  coasiBtfi  in  Halurating 
tho  distilled  water  by  bringing  it  in  contact  with  the  volatile  sub- 
slunce  brought  to  a  very  finely  subdivided  condition  by  means  of 
some  intermediate  agent.  There  are  various  ways  of  accomplish- 
ing this.  Among  the  poorest  was  the  method  of  the  U.  S,  P.  of 
1880,  in  which  the  volatile  oil  or  alcoholic  solution  of  the  volatile 
substance  was  dropped  on  absorbent  cotton ;  this  was  directed  to 
be  picked,  so  as  to  distribute  the  material  as  much  as  possible ; 
then  the  cotton  was  inserted  in  the  neck  of  a  funnel,  distilletl  water 
poured  over  it,  and  the  filtrate  returned  to  the  funnel  until  it  was 
saturated.  The  main  objections  to  this  process  were  that  the  cot- 
ton not  only  permitted  oily  particles  to  pass  through  into  the 
finished  preparation,  but  also  tnat  the  water  was  not  as  thoroughly 
saturated  as  that  obtained  by  other  methods;  since  it  is  impossible 
to  bring  about  as  thorough  a  state  of  subdivision  of  the  volatile 
body  by  means  of  cotton  as  by  the  method  of  trituration.  This 
latt«r  method  consists  in  thoroughly  triturating  the  volatile  sub- 
stance, ora  solution  of  it,  with  some  insoluble,  inert  powder;  then 
adding  distilled  water  sufficient  to  form  a  smooth  paste,  after  which 
the  balance  of  the  water  is  slowly  added  under  trituration.  This 
milky  or  turbid  solution  is  poured  upon  a  plain  Titetted  tilt«r.  and 
the  solution  returned  until  it  pa-sses  through  clear. 

Various  insoluble  powders  nave  been  proposed,  such  as  mag- 
nesium carbonate,  kaolin,  talcum,  calcium  phosphate,  silica, 
powdered  pumice-atone,  precipitated  chalk,  etc.  The  most  Hati»- 
lactory  of  these  is  the  precipitated  calcium  phosphate,  which, 
owing  to  its  insolubility  and  freedom  from  soluble  impurities,  is 
adapted  to  all  classes  of  these  preparations. 

Magnesium  carbonate  4(MgC03),Mg(OH)j,5H50)  should  not 
be  employed  fur  this  purpose,  since  there  is  sufficient  amount  of 
magnesium  hydroxide  (Mg{()II}j)  present,  which  goes  into  solu- 
tion, to  interfere  with  its  use  for  many  purposes.  Waters  prepared 
with  this  will  cause  the  precipitation  of  many  alkaloids;  react  with 
some  oils;  blacken  calomel  when  shaken  with  them  ;  also  cause 
the  decomposition  of  many  sensitive  chemicals,  such  as  silver 
nitrate,  gold  chloride,  mercuric  chloride  etc.  The  official  waters 
directed  to  be  prepared  by  intermediate  solution  are:  Aqua 
Anisi,  Oamphone,  Cinnamomi.  Freniculi,  MenthiP  Piperita),  and 
Mentha)  Viridis.  The  medicated  waters  belonging  to  this  class 
should  bo  prepared  from  the  very  best  grades  of  tlie  volatile  oil 
obtainable.  Old  resinified  oils  are  worthless.  These  waters  may 
also  be  prepared  by  the  following  method  of  distillation  : 

DisTll-LATlON. — This  method,  though  applicable  only  to  tho«e 
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waters  whose  aromatic  properties  are  due  to  the  presence  of  vola- 
tile oils,  yields  the  tiiiest  quality  of  aromatic  waters.  In  the  pre- 
paration of  these,  a  cop)>er  retort,  tinned  inside,  is  usually 
employed.  The  plant  parts  (leaves,  seeds,  crushed  bark,  etc.)  are 
placed  in  a  wire  basket  or  cage,*  which  is  suspended  iu  the  upper 
part  of  the  body  of  the  still,  so  that  only  the  steam  arising  from 
the  boiling  water  may  pass  upward  through  the  material  and  over 
into  tlie  condenser.  The  drug  should  not  come  iu  contact  wilh 
the  boiling  water  nor  touch  the  heated  sides  of  the  retort.  It  is 
much  betterto  generate  the  steam  in  a  separate  vessel,  and  to  blow 
it  through  the  drug  contained  in  the  reWrt  as  shown  in  Fig.  153 
(or  324).  When  prepared  in  this  way,  aromatic  waters  keep  much 
longer  and  better,  and  are  far  more  fragrant,  because  by  the  old 
niellioil  of  boiling  the  plant  parts  and  water  together,  the  boiling 


water  took  up  all  the  extractive  and  mucilaginous  matter  of  the 
drug,  the  presence  of  which  not  only  injured  the  aronm  uf  the 
distillate,  but  caused  matters  to  l»e  carried  over  which  interfered 
with  its  keeping  qualities.  Before  each  operation,  the  slill  or 
retort  should  be  thoroughly  cleansed  by  blowing  steam  through 
it;  if  proper  cloanlineaa  is  oljserved,  the  distilled  water  will  be 
entirely  free  from  foreign  (retort)  or  empyreulnatic  odor,  and  will 
keep  longer  and  better.  This  cleansing  should  take  i>lace  im- 
mediately iifli-T  each  o|>emlion,  otherwise,  through  resinificntion  of 
iMirtivlcs  of  oil  remaining  in  the  retort,  it  will  be  found  almost 
inipoi«ible  to  remove  all  odor. 
Most  pharmacopiL'ias  direct  that  the  leaves,  flowers,  crushed  or 

•See  PhanuHHIksl  millL 
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cut  root  or  bark,  et«.,  be  macerated  in  water  from  10  to  12  boors 
before  distillation. 

For  each  100  parts  of  distillate  required,  it  is  best  to  employ 
from  10  to  20  parts  of  the  dry  seed  or  fruit,  and  10  parts  of  the  dry 
or  from  30  to  50  parts  of  the  fresh  leaves  or  bark.*  For  strong 
aromatius,  such  as  angelica,  juniper  berries,  cascarilla,  etc.,  25 
parts  of  the  drug  arc  sufticient, 

Some  prefer  not  to  remove  any  volatile  oil  that  may  have 
separated  in  the  distillate,  but  to  transfer  the  entire  liquid  to  a  stock 
vessel  and  to  set  it  aside  after  thorough  agitation.  The  presence 
of  the  excess  of  oil  tends  to  keep  the  water  constantly  saturated, 
and  preserves  it  from  fermenting.  When  the  turbid  water  is  to 
be  dispensed,  it  should  be  passed  through  a  wetted  iilter,  whicli 
serves  to  retain  the  separated  oil. 

The  U.  S.  F.  recognizes  two  waters  (concentrated)  made  by  dis- 
tillation, viz..  Aqua  Aurantii  Florum  Fortior,  and  Aqua  Roste 
Forlior,  which  are  known  in  commerce  as  "  triple,"  and  are  used 
in  preparing  the  weaker  Aqua  Aurantii  Florum  and  Aqua  Rosa-, 
by  dilution  with  one  volume  of  distilled  water. 

Only  distilled  water  should  be  employed  in  preparing  the  offi- 
cial solutions,  as  well  as  in  carrying  out  tests.  Ordinary  hydrant 
water  often  causes  decomposition  of  such  sensitive  salts  as  silver 
nitrate,  potassium  permanganate,  etc.;  it  is  likewise  irritating 
when  used  in  preparing  eye-washes.  When  we  considet  the  low 
cost  and  the  convenience  with  which  pharmaceutical  stills  may 
be  run,  there  is  no  excuse  for  any  apothecary  in  substituting 
hydrant  water  for  distilled. 

It  is  not  within  Uie  province  of  the  pharmacist  to  prepare  these 
concentrated  (triple)  fragrant  waters :  hence  they  are  usually 
imported  from  southern  France  and  Italy,  or  other  countrira 
where  the  orange  tree  and  rose  are  specially  cultivated.  Among 
the  best  known  distillers  of  fragrant  waters  are  Berlrand  Bros., 
Lautier,  Chins,  and  Tombarell  Bros. 

These  concentrated  waters  retain  their  fragrance  longer  than  the 
weaker,  hence  their  use  enables  thepharmacistalwaysto  dispense 
a  fragrant  preparation. 

These  stronger  waters  are  best  preserved  in  glass  vessels,  in 
which  the  stopper  is  covered  with  either  parchment  paper  or  a 
piece  (if  bladder.  Orange  flower  water  should  not  be  made  from 
the  oil  (Neroli).  Rase  water  can  be  made  directly  from  the  oil  by 
the  method  of  the  German  FharmacojKeia,  in  which  from  3  to  5 
drops  of  the  oil  are  agitated  with  the  liter  of  hot  distilled  water. 

I'kkskkvation. — Medicated  waters  rapidly  deteriorate,  hence 
they  should  not  be  made  in  larger  quantities  than  are  likely  to  be 
consumed  before  they  spoil.  Unless  a  layer  of  oil  covers  lh« 
surface  of  the  water,  they  will  soon  deposit  flocculent  matter  or 
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become  ropy  and  lose  their  odor  entirely.  This  is  causeii  by  a 
micrascoi»ic  Yegetable  growth,  which  renders  the  preparation 
unsightly  and  unfit  to  dispense.  In  order  to  avoid  this,  the  freshly 
preparecf  water  should  be  put  into  clean  glass^toppered  vials,  of 
appropriate  size,  the  bottles  being  entirely  filled  and  well  sealed 
to  exclude  air.  In  this  condition,  they  may  be  preserved  for  an 
indefinite  length  of  time. 

Preservative  agents,  such  as  alcohol,  glycerin,  boric  acid,  etc., 
have  been  proposed,  but  their  use  is  not  advisable.  The  presence 
of  small  amounts  of  alcohol  gives  rise  to  acetic  fermentation ; 
larger  amounts,  as  well  as  the  presence  of  any  other  agents,  inter- 
fere seriously  with  the  various  uses  of  these  waters. 


EXPLANATORY. 

Aqu.a,  Amvooal-r  Amar.k  (Bitter  Almond  Water;  Bilt«r- 
mendelwasser,  Germ.). — This  contains  0.1  per  cent,  of  the  oil  of 
bitter  almond.  The  preparation  is  of  variable  strength,  varying 
according  to  the  source  and  quality  of  the  oil  of  almond.  When 
the  artificial  oil  (benzaldehyde)  is  used,  the  product  is  free  from 
hydrocyanic  acid  (HCN).  If  the  true  oil  of  bitter  almond  (con- 
taining from  one  to  six  jter  cent.  HCN)  is  employed  we  find  vari- 
able amounts  present;  should  the  oil  contain  six  per  cent,  of 
absolute  HCN,  the  water  would  contain  about  one  drop  of  the 
official  acid  in  each  half  ounce.  It  is  employed  in  this  country' 
as  a  vehicle  or  Havoring  agent. 

Aqua  Amygdalarum  Amababtm. — Under  this  title,  wi>  find  a 
preparation  official  in  various  Eurojiean  pharmacopceias,  which 
IS  prepared  by  distilling  bitter  almonds  with  water;  this  is  far 
stronger  than  ours,  I>eing  standardized  to  a  definite  percentage  of 
hydrocyanic  acid.  It  should  be  administered  with  great  caution. 
In  dispensing  this  preparation,  care  should  be  observed  that  it  be 
of  the  exact  strength  required  by  the  pharmacopeia  which  the 
physician  employs.  The  strength  in  hydrocyanic  acid  as  recog- 
nized in  various  pharmacopoeias  is  as  follows: — 

PhantaeapaSa.  HVUln  IWO  farit. 

AnatrUn I 

BcliriHD I 

Dunish,  cnntains  Bicnhol, \A 

Gfmiitn.  conUiiu  alcohol I 

Nvtherlanits 1 

RnnclDn,  conlniia  oJnilMl, 1 

Spaniali 0.88 

Sweiliiih,  cuutnins  nluobol,    .........  l.S-1.4 

Swiss, I 

A  substitute  for  this  may  l)e  made  bv  dissolving  (i.4t$  grammes 
of  chloral  cyanhydrate  in  1000  CV  of  ilislilled  water.  Each  6.46 
gramme?  of  this  salt  contains  1  gramme  of  HCN. 

The  ntiovo  ia  used  as  a  sedati%'6in  doses  of  from  10  to  15  drops. 
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Under  the  title  of  A<i\ia  LauToetrcm  {Cherry  Laurel  Wat«r),  a 

f  reparation  of  similar  nature  is  ofticiui  iu  several  pharmacopceias. 
t  is  made  by  distilling  a  mixture  of  bruised  fresh  laurel  leavee 
and  water.  This  nreparalion  is  likewise  standardized  to  a  definite 
percentage  of  hydrocyanic  acid. 

BelKlaD, 0.5 

NctberlandB,     0.H.1B 

British 1 

The  Spanish,  Gennan,  Greek,  and  Swiss  pharmacopoeias  sub- 
stitute the  above-mentione<l  bitter  almond  water  for  cherry  laurel 
water. 

The  German  Pharmacopceia  prepares  a  diluted  hitler  almond 
water  (Aqua  Cerasorum  or  Kirschwasser),  by  mixing  1  part  of 
the  stronger  with  19  parts  of  water.  This  preparation,  containing 
0.005  per  cent,  of  hydrocyanic  acid,  should  not  be  confounded 
with  either  of  the  above  containing  0.1  per  cent,  of  the  acid. 

Aqua  Chixjroformi. — Chloroform  is  added  in  sufficient  quan- 
tity to  distilled  water,  so  that,  after  agitation,  it  remains  in  slight 
excess;  the  sujiematant  saturated  solution  is  decant«d  otf  as 
required.  When  exposed  to  sunlight,  the  chloroform  readily 
undergoes  decomposition,  particularly  so  in  the  presence  of  water. 
Hence  this  preparation  should  be  kept  in  a  dark  amber-colored 
bottle.  It  is  employed  as  a  solvent  for  many  remedies,  oning  to 
its  preservative  properties;  also,  as  an  adjunct  to  anodyne 
mixtures. 

AyUA  Cbeosoti. — This  preparation  contains  1  per  eenl,  of 
wood  creosote.  It  is  em ployea  principally  as  a  gargle,  or  lotion. 
In  ordering  creosote,  care  should  be  taken  to  specify  "  true  wood 
creosote,"  or  "beech-wood  tar  creosote,"  for  under  the  term  "com- 
mercial creosote"  carbolic  acid  is  usually  understood. 
Under  the  cUim  of  Aqutc,  golutiom  of  gases  are  included,  I'iz. : — 

AquA  AMMONI.C:. — (Specific  gravity  O.fHiO,  containing  10  per 
cent,  by  weight  of  gaseous  ammonia  (NH3).)  It  is  known 
among  the  continental  pharmacopceias  under  the  title  of  "  Liquor 
Ammonia?,"  being  generally  recognized  to  be  of  10  jwr  cent. 
strength  (Fr.and  Sp.,  20  per  cent.)  This  is  commercially  known 
ns  Hi°  Buuui4;  the  so-called  Aqua  Ammoniie  f.f.f.,  being  20* 
B.,  or  about  17  per  cent,  by  weight  of  NH3. 

Aqua  Ammoni.k  Fortior  {sp.  gr.  0.901,  containing  28  per  cent, 
by  weight  of  gas),  is  only  a-cognized  by  the  U.  8.  and  British 
Pharmacopoiias,  that  of  the  latter,  however,  being  of  32.o  per 
cent,  strength. 

For  rules  for  dilution,  see  page  138, 

Ammonia  Water  is  incompatible  with  acids  and  most  metallic 
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salts;  it  should  be  preserved  in  well  stoppered  bottles  in  a  codl 
place.  Il3  strength  is  ascertained  by  means  of  its  specific  gravity, 
or  by  titration  with  a  standard  acid  solution.* 


"ofij'p, 


Si.M  pU. 


Since  1  Cc.  of  decinornial  sulpburic  acid  solution  (containing 
0.04S9  Gm.  HjSO,)  neutralizes  0.017  Gm.  of  ammonia  gas 
(NHg),  20  Cc.  of  the  acid  solution  will  beequivalent  to  20  X  0.017 
=  0.34  Gm.  of  NII3.  If  3.4  Gm.  of  Aqua  Ammonia  were  talcen 
for  the  assay,  it  would  then,  according  to  the  above,  contain  10 
per  cent,  of  ammonia  gas. 

Aqua  Chlori. — A  clear,  greeniah-yellow  liquid,  containing  at 
least  0.4  [)er  cent,  of  chlorine  gas,  U.  S.  P.  This  preparation  is 
official  in  all  pharmacopoeias,  and  contains  from  (1.3  to  0.6  per  cent, 
of  chlorine  gas.  It  should  be  freshly  prepared  when  required  for 
use.  since  it  rapidly  undergoes  decomposition;  thus,  2CI  +  H3O 
=  2HC1  4-  0.  As  a  ready  means  of  ascertaining  whether  this 
ilecora position  has  begun,  or  not,  tlie  pharmacopeia  directs  agi- 
tation of  the  sample  with  mercurj-,  wnich  unites  with  the  free 
chlorine,  leaving  any  hydrochloric  acid  which  may  be  present 
free  lo  be  detected  by  litmus  paper. 

Chlorine  water  is  employed  in  medicine  as  an  antiseptic.  It 
is  incompatible  with  alkalies,  silver  and  lead  salts,  tannin,  infu- 
sions, emulsions,  and  tinctures,  and  liberates  iodine  and  bromine 
from  their  salts.  When  prescribed  in  mixtures  it  should  be 
a<lded  last. 

The  chlorine  strength  of  this  preparation  is  ascertained  in- 
directly by  volumetric  estimation.t  This  is  based  on  the  faet 
that  chlorine  displaces  an  equivalent  amount  of  iodine  from 
potassium  iodide,  according  to  the  equation; — 


The  liberated  iodine  is  held  in  solution  by  the  excess  of  po- 
tassium iodide.  In  order  to  ascertain  the  amount  of  libi-rated 
iodine,  decinormal  solution  of  sodium  hviiosulpbite  is  run  into 
this  dark-coloret)  solution  until  it  is  decolorized,  according  to  the 
following  equation : — 

31    +    2(N«A0,  +  SH^) 

lodlnr.  Sadlan  llTin«il|i<ilu. 

imipli.  MT«ui>. 

IMUWa  lit.  U.tB4T  pi. 
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Siuce  1  Cc.  of  decinormal  solution  of  sodium  hyposulphitb 
coDUiining  0.0247  Gra.  of  the  salt,  is  equivalent  to  0.U1205  Gm. 
of  iodine,  therefore  2U  Cc.  of  the  hyposulphite  BolutioD  will  be 
equivalent  to  20  X  0.01265  =  0.253  Gm.  of  iodine.  Hence  if  one 
molecule  of  iodine  is  eouivalent  to  one  molecule  of  chlorine, 
0.253  Gm.  of  iotline  will  oe  equivalent  to  .r  grammes  of  chlorine. 
That  is, 


If  17.7  Gm.  of  Aqua  Chlori,  after  having  l)een  subjected  to  the 
above  test,  yield  0.070  Gm,  of  chlorine,  it  would  then  contain  of 
the  gas  17.7  :  0.07  :  :  100  ■  x;   j:  =  0.4  per  cent,  (approximately). 

Aqua  Hydrooesii  Dioxidi, — This  solution  should  contain  3 
per  cent,  by  weight  of  tbe  pure  Dioxide  (H,Oj),  corresponding  to 
about  10  volumes  of  available  oxygen.  The  dioxide  itself  may  be 
obUiined  in  a  verv  pure  condition*  by  agitating  barium  peroxide 
with  diluted  hydrochloric  acid  and  ether,  the'  latter  absorbing 
the  lIiU^;  ui>on  sliaking  the  ethereal  solution  with  distilled  water, 
slightly  acidulated,  it  gives  up  most  of  ita  hydrogen  peroxide. 

The  great  facility  with  which  this  solution  gives  up  its  oxygen 
renders  it  a  powerful  oxidizer.  It  bleaches  organic  colors,  like- 
wise hair;  converts  sulphides  and  sulphites  into  sulphates,  ferrous 
into  ferric  compounds;  liberates  chlorine  from  hydrochloric  acid, 
iodine  from  hydriodic  acid,  and  iodide  of  iron;  it  reacts  very 
slowly  in  a  neutral  solution  of  potassium  iodide,  thus  differing 
from  ozone  and  chlorine.  It  is  stated  that  the  addition  of  one 
part  of  HjOi  to  1000  parts  of  impure  drinking  water  will,  after 
a  sliort  time,  effectually  destroy  any  disease  germs  that  may  be 
present.  It  is  employed  in  medicine  as  a  powerful  antiseptic,  and 
deodorant.  The  presence  of  a  little  acid  (even  as  little  as  oiio 
drop  of  HCl  to  the  pint),  is  essential  to  prevent  its  loo  rapid 
decomposition. 

The  commercial  solution  scarcely  ever  contains  over  three  per 
cent  by  weightof  absolute  peroxide,  and  the  ten  and  fifteen  volume 
solntiona  often  fall  short  of  the  strength  claimed  for  them  ;  hence 
it  Ijcbooves  the  apothecary  to  assay  each  lot  which  he  may 
purchase. 

The  strength  of  this  solution  is  sometimes  indicated  by  volumt. 
Thus  a  20  volume  solution  is  one  which,  when  decom[iosed  into 
water  and  oxygen,  will  yield  20  times  its  volume  of  oxygen.  It 
doM  not  matter,  \n  this  case,  whether  the  whole  of  the  liberated 
oxygen  comes  from  the  IIz<>i,  or  whether  a  part  of  this  comes  from 
the  reagent  added.  If  the  HjOj  is  decomposed  by  potassium  f 
maneanate,  only  one-half  of  the  oxygen  given  off  comes  fr 
the  HjO,- 

The  strength  of  the  solution  is  estimated  bymeansofdednormal  i 
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solution  of  potassium  permanganate  •  according  to  the  folloning 
erjuation ; — 

K,MiiA      +      SH,0,    -H    3H^,  =  60,  -r  8H,0    f  K^,    -j-    2MaSOi 
pnnuaneniiita.  I'cruilde.  AcliL  SuJ]ibntc.  ^liihaie. 

The  permanganate  solution  is  added  slowly,  until  the  pink 
color  no  longer  disappears.  The  presence  of  the  sulphuric  acid 
serves  the  puqwee  of  dissolving  the  manganic  hydroxide!  as  fast 
as  formed,  otherwise  the  brown  oxide  ditlused  through  the  liquid 
would  render  the  end  of  the  reaction  difficult  to  distinguish,  ^ow, 
according  to  the  above  eriuation,  1  mol.  of  K-MnjOg  (315.:^  ]>.)  cor- 
responds to  5H,0,  (169.6  p.);  or  0.0031o3  Gni.  of  potassium  per- 
manganate (1  Cc.  of  the  decinormal  solution),  corresjwnda  to 
O.OOlCOti  Gm,  of  absolute  hydrogen  peroxide.  Where  it  is  desira- 
ble to  express  the  strength  in  t'otumet  of  available  oxygen,  we 
multiply  the  number  of  cubic  centimeters  of  the  solution  of  per- 
manganate, decolorized  by  1  Cc.  of  the  solution,  by  0.5t}.  This 
latter  factor  is  explained  thus: — 

Since  one-half  of  the  liberated  oxygen  is  supplied  by  the 
potassium  permanganate  {KjMojOs),  one  molecule  of  ^'^^^ 
liberates  sofMyj^n  f^^^  {^i,g  hydrogen  peroxide  (HjOj);  hence, 
63  Gm.  of  K,MnA  (one-fifth  of  315.3)  will  liberate  16  Gra,  of 
oxygen  (one-fifth  of  SO),  which  at  normal  temperature  measures 
11,188  Cc,  If  63  Gm.of  jiotassium  permanganate  liberate  11.188 
Ce.  of  oxygen,  0.00315  Gm.  of  pennanganate  (1  Cc.)  will  liberate 
0.56  Cc.  of  oxygen. 
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0.1  %  Oil  of  BitUT  AlmoiMl.     .  VebiclB. 

A(|Ua  Crp«»ti !      I  "F'  of  Crnwule.  ADtiscptic 

"     Chtnrulurnii,    .    .   :  Snturaleil  a(|Ueaiis  solution  of  '  .^.ntiacptii:,  Anodyne. 
I      ChlofufonD.  I 

Uahsovs  Soli-tioxh. 

A<itui  Ammoiitv.   .  .  .  j  10%orGaw«nsAmnioDia.  wl.  '  BtimnUnt,  CiiiMiic. 
■'     Ainmoiiuc  Fortior,  1 28%  "         "  "  "  '" 

■'     ChUiri .0A%"  Cblaiia^  "   ,  AatiscpUc 

A<|na  flyilruguiil  Di- 
Dxiili I   3^  "  HydTogrn  IMoxIde,  "  1  ADtiaeptic,  Dnxlonnl. 
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SoLrrtoKs  OP  Toi^Tit.8  Oils. 


TUIe. 

Aqna  Aniai 

"  CiHiipbune,  ,  ,  . 
"  Cinnumonii,  .  . 
"  Fmnicali,  .... 
'■  Menlhw  PiperiWe, 
"     MauUue  ViridiB,  . 


0.a$  of  Oil  ofAuuic. 
0.8%  of  Camphor. 
0.ti%  of  Oil  of  Ciuiiamoii. 
0.2;S  of  Oil  of  Fennel. 
,  0.2%  of  Oil  of  Peppermint. 
O.'JJt  uf  Oil  uf  Spennniut. 


Vehicle. 

AntispMrnodic. 

Vehicle. 


DiariLLATiuN 
.^qiiH  Aumntii  FInram 

Fortior 

Aqna  AurantJi  Flora  la, 


I  Triple  Orange-flower  Wnier. 
Eqiinl  parts  ol'  the  aliove  and    Vehicle, 
clistilleal  Wnler 

Triple  Kose  Waler. 

Equitl  purtK  of  Ihe  above  and  :  Veliicl«. 
dUiiUed  water.  I 


ISJBOTIONES  HYPODERMICiE— (//«««irrmir  InJKtionM). 
When  remedies  are  to  be  used  liypodermically,  it  is  absotutely 
necessary  that  these  solutions  be  as  neiUral  as  possible  and  sUrii- 
ized.  As  antiseptic  vehicles,  for  the  adniinistrution  of  these 
remedies,  various  solutions  have  been  proposed,  such  as  solutions 
of  caniiihor,  thymol,  or  corrosive  9ubliraal«,  and  chloroform  water; 
however,  when  tiieso  solutions  have  been  exposed  to  the  air,  they 
are  not  fit  to  be  dis[>ensed.  When  it  is  necessary  to  prepare  such 
a  solution,  the  test-tube  in  which  it  is  prepared  and  the  receiving 
vessel,  should  be  first  sterilized  by  rinsing  them  with  boiling 
water,  and  then  dried  in  an  oven  at  a  temperature  of  about  200" 
C.  Only  thoroughly  boiled  distilled  water  should  be  used  as 
solvent.  In  Germany  and  Austria,  these  solutions  are  now  often 
prepared  and  sealed  in  small,  elongated  glass  pearls  (sterilized  at 
200°  C.)  of  1  Cc.  capacity.  Thus  sealed,  these  solutions  may  be 
preserved  indefinitely  and  can  be  readily  carried  bIkiuI.  The 
sterilized  hypodermic  tablets,  in  which  exsiccated  neutral  sodium 
sulphate  forms  the  inert  diluent,  have  become  very  popular, 
because  of  their  convenience  in  use,  and  the  accuracy  of  their 
dosage.  These  tablets  should  always  be  dispensefl  in  tlieir  tubes 
and  never  handled  with  the  fingers.  The  hypodermic  dose  of  a 
remedy  is  \  or  less  than  the  dose  by  the  mouth. 


I 


AQl'EOUS  SOUTlOyS. 


lJQlTORES—(/,-g»or(i ).— SOLUTION  KS—l5W..f.*oM). 
Liquors  are  anueoua  solutions  of  chemical  substances.     There 
are  twenty-four  of  these  official  in  the  U.  S.  P.,  1890. 


EXPLANATORY. 
Liquor  Acidi  Arsenosi  (Liquor  Arseniei  Chloridi,  U.  S.  P., 
1880). — This  is  simply  a  solution  of  arsenous  acid  in  hydrochloric 
acid  und  water,  and  not  a  definite  compound.  It  is  about  twice 
as  strong  as  V'aiangiii's  solution,  which  contains  about  0.4  per 
cent,,  while  the  ofUcial  product  contains  1  per  cent,  of  arsenous 
acid.  Its  projjerties  are  much  the  same  as  Fowler's  solution, 
but  it5  action  is  not  reliable.  Dose  0.12  to  0.6  Cc.  (2  to  10 
minims).    For  assay,  see  Liquor  Potassii  Arsenitis. 

Liquor  Ammosii  Acetatis  (Hpirit  of  Mindererus). — If  the 
pharmacopoeial  directions  are  strictly  followed,  a  pre]>aration  of 
an  acid  reaction  will  be  obtained.  This  is  essentially  necessarj-, 
otherwise,  when  it  is  added  to  solutions  containing  alkaloids  or 
metallic  salts,  these  would  be  likely  to  be  precipitated  from  their 
combinations.  Should  such  be  the  case,  the  addition  of  a  little 
acetic  acid,  sufficient  to  clear  up  the  solution,  is  necessary. 

The  reaction  between  the  ammonium  carbonate  (a  mixture  of 
ammonium  acid  carbonate  and  carbamate)  and  acetic  acid  is  as 
follows : — 

NH,HCO,.SH,SH,CO,    +    3CH,COOII    =    3CH,COOSH,     +     H,0    +     2CO, 


When  freshly  prepared,  it  contains  free  carbonic  acid.  The 
German  and  Swiss  PharmacopOBias  prepare  this  from  ammonia 
water  instead  of  from  ammonium  carbonate. 

EzfrcUe. — How  much  official  ammonium  carbonate  will  be 
required  to  neutralize  UX)  Cc.  of  diluted  acid,  U.  S,  P.  ?— 100  Cc. 
of  the  diluted  acid  weigh  (100  X  1.008)  100.8  Gm. ;  6  per  cent,  of 
this  is  absolute  acid  =  6.048  Gm.,  then : 

Awllr         AnuanD.  AMtc  Antnnn. 

Arid.  (kcb.  AcU.  Cirb. 

178.5     :     168.7  6,048  r    .r 

i  =  5.27  -+ 

hence,  5.27  +  Gm.  of  official  ammonium  carbonate  are  required 
to  neutralize  lOO  Cc.  of  official  diluted  acetic  acid. 

Liquor  Arseni  f.t  IIvdraroyri  Iodidi  (Donovan's  Solution). 
— This  is  best  made  from  the  precipitated  Iodide  of  Arsenic  (Bam- 
berger), as  it  is  far  more  soluble  than  the  commercial,  made  by 
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fusion.  The  solution  should  bo  kept  in  a  dark  plac*,  flS  the 
action  of  liglit  causes  a  partial  separation  of  iodine  with  chancy 
to  yellow  color.  When  in  this  condition  it  should  not  be 
dispensed.  This  solution  contains  one  per  cent,  of  each  of  the 
iodides.  It  is  incompatible  with  alkaline  solutions,  since  tliey 
cause  the  precipitation  of  the  mercury;  it  is  also  incompatible 
with  solutions  of  silver  salt^,  owing  to  the  precipitation  of  the 
silver  as  insoluble  iodide  :  also  with  weak  alcoholic  or  aqueous 
solutions  containing  alkaloids,  since  it  forms  with  them  insolublr 
double  salts. 

LiqiToii  Calcis  (Lime  Water). — When  water  is  added  to  cal- 
cium oxide  (burnt  lime),  considerable  heat  is  generated,  with 
formation  of  calcium  hydroxide  Ca(OH)i;  this  i.s  soluble  in  780 
parts  of  cold  water,  but  only  in  1650  parts  of  boiling  water.  E^ch 
fluidouuce  of  lime  water  would  then  contain  about  three-quarters 
of  a  grain  of  calcium  hydroxide.  Liquor  Calcis  should  be  pre- 
pared from  a  calcium  oxide,  which  is  made  from  marble,  a  very 
pure  form  of  calcium  carbonate.  When  the  calcium  oxide  is 
made  from  ordinary  limestone,  it  will  be  contaminated  with  alka- 
lies, which  dissolve  readily  in  watt-r;  hence  the  Phurmacopa-ia 
directs,  that  the  slaked  lime  should  be  first  treated  with  a  small 
portion  of  water,  which  removes  these  impurities,  Lime  water 
should  not  be  added  to  salts  of  alkaloids  or  of  metals,  nor  to  acid 
solutions.  When  added  to  calomel  (1  drachm  to  the  pint)  it  forms 
the  so-called  Black  Wash  (Lotio  Nigra).  \Vhen  added  to  corrosive 
sublimate  (one-half  drachm  to  the  pint),  it  forms  the  Yellow  Wash 
(Lotio  Flava,  or  Aqua  Phageda^nica).  In  the  latter  case,  care 
should  be  taken  that  no  free  cojrosive  sublimate  remeina  in 
the  solution,  which  may  arise  friSm  deficiency  of  strength  of  the 
lime  water. 

This  solution  should  he  kept  in  a  well -stoppered  bottle,  away 
from  access  of  the  air.  otherwise  all  of  the  calcium  hydrate  would 
soon  be  converted  into  and  precipitated  as  carbonate. 

Liquor  Ferki  Acktatis. — This  solution  contains  about  31 
per  cent,  of  anhydrous  ferric  acetate  (Fei(CiH,,Oi)»).  It  is 
prepared  by  dissolving  ferric  liydroxide  in  glacial  acetic  acid. 
The  former  is  made  by  pouring  a  diluted  solution  of  ferric  sul- 
phate, under  brisk  stirring,  inlo  ammonia  water,  whereby  ferric 
iiVflroxido  is  precipitated.  This  precipitate  is  collected  and  well 
washed  to  remove  adhering  ammonium  chloride. 


Fe,(SO.). 
Fwrle 

(hlllilMtlU 


+    eStI,  +  8H,0    =    Fe,(OH),    +    «NH,Cl 


P€,(CH.O,), 

4HR 
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The  preparation,  if  made  from  acetic  acid  of  proper  strt-ngtii, 
will  keep  readily;  should  a  weaker  acid  tie  use<l,  the  prppara- 
tiou  is  liable  to  precipitate  a  basic  ferric  acetate  (probably 
Fe^0H).{CH,C0,1=). 

Annay. — The  U.  S.  Pharmacopoeia  directs  to  add  to  1.117  Gm. 
of  the  liquor,  diluted  with  water,  2  Cc.  of  hydrochloric  acid ;  this 
liberates  the  acetic  acid  with  formation  of  ferric  chloride;  then 
on  adding  the  potassium  iodide,  iodine  is  liberated,  with  reduc- 
tion of  the  ferric  to  ferrous  chloride  and  the  formation  of  potassium 
chloride;  thus:  — 


I 


F*,a. 


3Fea, 


One  atom  of  iron  {55.S  pt.)  is  equivalent  to  one  atom  of  iodine 
(12(i.5  pt.).  The  amount  of  iodine  liberated  is  ascertained  by 
means  of  decinornial  solution  of  sodium  hyposulphite,"  which  is 
added  until  the  blue  color  (iodide  of  starch)  oiaappears;  thus, 

+       Sn^.O,        +         10H,O. 
TgtnlhioDBU. 

One  molecule  of  sodium  hyposulphite  (247.6  pt.)  is  equivalent 
to  one  atom  of  iodine  (I2tj.5  pt.). 

1  molecule  of  ferric  acetate  =  1  molecule  of  ferric  chloride; 
1  molecule  of  ferric  chloride,  containing  2  atoms  of  iron,  liber- 
ates "2  atoms  of  iodine,  which  correspond  to  2  molecules  of  wdium 
hyposulphite. 

1  mnln-Hle  Sndlum  llri»- 


I 


Since  we  took  1.117  Gm.  of  the  liquor  and  7.5  ]ier  cent,  of  this 
should  be  metallic  iron,  we  find  it  to  be  0.0837  -(-  Gm.,t  tlms 
proving  our  answer. 

KxercUf. — \Vhut  percentage  of  anhydrous  ferric  acetate  is  con- 
tained in  the  official  Liquor  Ferri  Acefatis? 

According  to  the  equation,  page  228, 111.7  parts  of  metallic  iron 
(contained  in  Fe)(SO,)j)  are  necessan'  to  the  formation  of  one 
molecule  of  ferric  acetate  (Fe^CH,0,)I  =  464.9). 


■1  fclmlonufftBllPiii  Hr>au1r'fatt«. 


In- i<hU.  .< 
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1000  grammes  of  the  solution  of  ferric  sulphate  taken  couUitu 
SO  grammes  of  metallic  iron  (8  per  cent,  of  1000);  then,  ns 


X  =  333  +  Gm.  ferriL-  acetate. 

Since  the  solntton  is  made  to  weigh  1000  Gm.,  and  contains 
333  Gm.  of  the  salt,  333  h-  10  =  33.3  per  cent.  The  solution 
should  therefore  contain  33.3  per  cent,  of  the  salt.  This  figure 
is  not  attained  in  actual  practice. 

Liquor  Fekri  Chi/)rtdi  {Liquor  Ferri  Sesquichloridi  Ph. 
Germ.,  Liquor  Ferri  Perehloridi  Ph.  Br.l. — This  solution  should 
contain,  according  to  the  U.  S.  PharmacopoBia,  37.8  per  cent,  of 
anhydrous  salt  (l-CjCls), 

The  reaction  consists  first  in  the  formation  of  ferrous  clitoride :  — 


(<•)    Fe 


Hrdncvn. 


To  convert  this  ferrous  into  ferric  chloride,  more  hydrochloric 
acid  is  added  to  the  solution,  and  this  is  poured  into  the  necessary 
amount  of  nitric  acid,  whicli  oxidizes  the  hydrogen  of  the  hydro- 
chloric acid  to  water,  undergoing  itself  reduction  to  nitrogen 
dioxide  (N,Oj  or  NO),  which  with  the  oxygen  of  the  air  forms 
nitrogen  tetroxide  (Nid  or  NOa),  and  is  evolved  as  such,  while 
ihe  chlorine  liberated  from  the  hydrochloric  acid  unites  with  the 
ferrous  to  form  ferric  chloride,  thus:  — 


(b)  6FeCI, 


6HC1 


3Fb,CI, 


I    +    SNO 

The  solution  is  then  further  heated,  to  remove  any  excess  6f 
nitric  acid  or  nitric  oxide,  then  afterward  tested  for  the  presence 
of  these  by  the  addition  of  a  crystal  of  ferrous  sulphate  to  a  few 
drops  of  the  solution  diluted  with  a  little  water,  mixed  with 
an  equal  volume  of  sulphuric  acid,  and  allowed  to  cool.  A  dark- 
brownish  zone  (FeSOi-NO)  forms  around  the  crystal  if  any 
nitric  acid  be  present.  Should  such  be  the  case,  it  is  necessary  to 
heat  the  solution  further.  Care  should  be  taken  not  to  allow 
the  liquid  to  Iwcome  too  concentrated,  nor  to  employ  too  high  a 
degree  of  heat  (it  should  not  boil),  nor  to  heat  loo  long,  otherwise 
a  portion  of  the  iron  will  be  converted  into  oxychloride,  which 
separates  on  the  addition  of  alcohol.  The  Pliurmacopceia  directs 
that  the  solution  be  free  from  ferrous  chloride.  This  is  delected 
by  adding  a  few  drops  of  potassium  ferricyanide  T.  S.  to  about 
rhc  same  quantity  of  the  solution  well  diluted  with  water,  when 
no  blue  coloration  or  precipitate  should  occur; — 

3FeCl,         +        2(K,fFctCy,))         =         Fe.CFeCjr,),         +  eKO 

Vrtnrn  PaUHluin  P«rn>i>i<  ri'rricruilda,         IHiUuluin  (^lOorite 

CWorlde.  FuTlcr^Hlile,  Tunibull't  bhie. 
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A)i»ay. — The  process  is  identical  with  that  given  under  Liquor 
Ferri  Aoetatis.  One  Cc.  of  decinormal  soaium  hyposulphite 
V.  S.  (0.02476  Gm.  of  the  salt)  is  equivalent  to  O.OOSoS  Gm.  of 
iron,  hence  26  Cc.  =  26x0.00558  =  0.1-t5<)SGm.  of  iron.  Since, 
according  to  the  Pharmacopceia,  the  solution  sliould  contain  13 
per  cent,  of  melallic  iron,  and  1.12  Gm.  were  taken  for  assiiy, 
then  this  should  contain  0.145  +  Gm.of  iron  (13  per  cent,  of  1.12). 
Hence,  according  to  the  above,  the  solution  is  of  proper  strength. 

Exercise. — How  much  anhydrous  ferric  chloride  can  be  made 
from  150  Gm.  of  pure*  iron  wire? 

According  to  the  equation  a  (page  230),  55.8  parts  of  iron  will 
yield  126.6  parts  of  ferrous  chloride ;  hence  150  Gm.  of  iron  will 
yield  340  +  Gm.  of  ferrous  chloride: — 

Fe  FeCI,  Fo  F*C1, 

55.e     :     126.6     :  :    150       :       i 
I  =  MO  -i-  grammes  of  femins  chloride. 

According  to  the  equation  6,  769.6  parts  of  anhydrous  ferrous 
chloride,  w-hen  oxidized,  yield  972  parts  of  anhydrous  ferric 
chloride ;  340  +  Gm.  of  ferrous  will  yield  435.4  Gm.  of  ferric 
chloride: — 

KFeC'l,        3Fe,Cl,        FeCl,      Fe,a. 
759.e  973      ::      310      :      i 

Therefore,  435  +  Gm.  of  ferric  chloride  can  be  obtained  from 
150  Gm.  of  iron  if  it  be  absolutely  pure. 

ExtTchc. — How  much  iron  is  callable  of  being  taken  up  by  54U 
Gm.  of  hydrochloric  acid  (U.  S,  P.)  to  form  ferrous  chloridf. 

According  to  the  equation  a  (page  230),  72.6  parts  of  absolute 
hydrochloric  acid  are  able  to  combine  with  55.8  parts  of  metallic 
iron.  If  the  sample  of  acid  be  of  U.  S.  Pharmacopceia  strength, 
it  will  contain  172.2  -f-  Gm.  of  absolute  acid  (31.9  per  cent,  of 
540). 


Ha 
T2.a 


Fe 


HCl 


Fe 


Therefore,  540  Gm.  of  hydrochloric  acid  (U.  S.  P.)  < 
bine  witli  132.3  Gni.  of  pure  iron  to  form  FeCU. 


I 


All  Frrrie  SoiuUaiu  m 


I.iqcoR  Ferri  Citkatis. — The  preparation  of  this  solution 
(lep«>nds  on  the  fact  that  freshly  precipitated  ferric  hydrate  is 
soluble  in  the  organic  acids,  in  this  instJince  citric  acid.  The 
ferric  hydnite  is  prepared  by  jwuring  a  diluted  solution  of  ferric 
sulphate  into  well-dilut«d  ammouiu  wut^r,   which   must  be  in 
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sligbt  excess.    The  precipitated  ferric  hydrate  is  well  washed,  to 
free  it  from  adhering  ammonium  sulphate: — 


Fe.(80J. 

+ 

BNH.  +  BH,0 

=       F 

e,(OH].       + 

3(NH,1^. 

£«lph>Mt 

HllljiMUL 

To  be  certain  that  all  traces  of  ammonium  8utphat«  have  been 
removed,  tlie  wash-water  acidulated  with  hydrochloric  acid  i» 
tested  with  barium  chloride  T.  S.,  which  should  not  give  a  white 
cloud  or  precipitate  (BaSOj).  In  the  above  case  we  employ  di- 
luted cold  solutions,  in  order  to  obtain  a  light  tlocculent  precipi- 
tate, which  is  more  readily  dissolved  by  the  citric  acid: — 


2(H,CiHiO,  +  H,0) 


2(Fe,(CHA).) 


Care  should  be  taken  that  the  solution  be  not  heated  above 
60°  C  otherwise  insoluble oxy citrates  will  form.  When  this  solu- 
tion is  employed  in  making  scale salta,  the  operator  should  satisfy 
himself  that  the  ferric  sulphate  solution  Is  of  full  strength,  other- 
wise tlie  citric  acid  will  not  be  sufficiently  saturated  and  fail  to 
"scale."  The  solution  is  used  in  making  the  scale  suits  Ferri 
Citras  and  Ferri  et  Amnionii  Citras. 

A^au. — On  adding  1.117  Gra.  of  tlie  solution  to  water  and 
hydrochloric  acid,  the  citric  acid  is  liljerated  and  ferric  chloride 
is  formed;  thus: — 


Then,  on  addition  of  the  potassium  iodide,  iodine  is  liberated 
and  ferrous  chloride  with  potassium  chloride  are  formed: — 


The  liberated  iodine  is  then  estimated  by  dropping  in  decinor- 
mal  .solution  of  sodium  hyposulphite  in  jiresence  of  starch,  until 
the  blue  color  disappears: — 

2(IfiiAO,.i3H,0)        +         I,        =        2NaI         +         Na^.O,        +         lOH^ 
Bodlom  KrnnnilphJM.  Inctli><i  Sodluiu  lodldr.      ;(<>illuia 'I'rtnihlaailc.  WUar. 

Z  /  ^-.n  I  <  I2G.3 

One  molecule  of  sodium  hyposulphite  (247.t!  parts)  unites  with 
one  atom  of  iodine  {VUL^  parts),  this  being  liberated  by  one  atom 
of  iron  (55.8  parts).  Therefore,  one  molecule  of  the  hyposulphite 
(247 .t>  parts)  corresponds  to  one  atom  nf  iron  (56,8  parts). 

Then  ir  347.S         pLirts  of  livpoMulphiM  =  &i  6      jivtc  ot  iron, 

(1000  Cc-I    514.78  =    5,Mt         

llOOOc)   2.478        • =    0,SW      

(lOCe.l    0.3476       "      "  ■■  =    0.05M     

(ICc.l   0.03476    "      '■  ■'  =   O.oa=in8  ' 

IS  Cc.  of  Ihe  ilecinoniial  Bolutkin  =  15  \  O.DOiiSe  =  (» (KKH  Oni.  mctullk  irun. 
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Having  taken  1.117-f  l-Jm.  of  the  solution,  thia  would  indicate 
that  it  contains  about  7.5  per  cent.  [(0.0837  -^  1.117)  X  100]  of 
metallic  iron;  or,  7.5  per  cent  of  1-117  Gm.  =  0.0837  +  Gm.. 
the  amount  of  metallic  iron  it  should  contain. 

ExercUe. — How  much  of  10  per  cent.  Ammonia  Water  ia  neces- 
sary to  completely  precipitaie  100  Gm.  of  solution  of  ferric  sul- 
phate, U.  S.  P.?  'fne  100  (im.  of  ferric  sulphate  solutiun  contain 
8  Gm.  of  iron  (8  per  cent.).  1  molecule  of  ferric  sulphate  con- 
tains 2  atoms  of  iron  (2  X  55.8),  which  require  6  molecules  (6  X 
17}  of  ammonia  for  precipitation.  Hence,  one  atom  (5r>.8  parts) 
of  iron  will  require  3  molecules  (3  X  17  parts)  of  ammonia: — 
Fe         3SH,         Fb  NH, 

56.8     :      ftl     ;:      8      :       r 
I  =-3IGiu.  NH, 

7.31  Gm.  of  ammonia  gas  correspond  to  73.10  Gm.  of  10  per  cent, 
ammonia  water.  Hence,  73.10  Gm.  of  10  per  cent.ammonia  water 
are  necessary  to  precipitate  100  Gm.  feme  sulphate  solution,  V. 

a.  P. 

Liquor  Ferri  et  Ammosii  Acetatis  (Basham's  Mixture). — On 
mixing  the  ferric  chloride  and  ammonium  acetate  soUitious  an 
interchange  of  radicals  takes  place,  with  the  formation  of  ferric 
acetate  and  ammonium  chloride,  a  beautiful  red-colored,  clear 
solution  resulting.  When  made  according  to  our  present  Plmr- 
macopceia,  it  is  stable  and  can  be  kept  almost  indefinitely;  for- 
merly, difficulties  arose  from  the  use  of  an  alkaline  solution  of 
ammonium  acetate  and  an  i  nsufficient  amountof  acetic  acid ;  hence, 
on  mixing  the  two,  a  precipitate  of  basic  ferric  acetate  occurred 
either  at  once,  or  very  soon  afterward. 

The  preparation  should  be  dispensed  fresh. 

Liquor  Ferri  Nitratis. — This  solution  is  made  bv  dissolving 
ferric  hydroxide  in  nitric  acid;  Fei(OH)(-i-  ijHNO,  =  Fej(N(>,)fi 
+  6HiO, — a  safe  and  agreeable  method,  and  preferable  to  the 
shorter  process  of  the  British  Pharmacopceia,  in  which  the  iron 
wire  is  dissolved  in  nitric  acid.  The  last-mentioned  reaction,  being 
violent,  requires  great  caution  ;  moreover,  the  fumes  evolved  are 
also  annoying. 

This  preparation  is  more  astringent  than  the  salts  of  iron  with 
the  organic  acids. 

LiQuoit  Fekri  SuasirLPn .»tis  (Monsel's  .Solution), — This  is  an 
aqueous  solution  of  basic  ferric  sulphate.  It  is  sometlmeit  called 
persulphate  of  iron  solution,  whicli  is  inaccurate,  and  liable  to  be 
confounded  with  the  solution  of  tersniplmto  of  iron.  On  adding 
the  pulverized  ferrous  sulpliate  to  the  heated  mixed  acids,  the 
solution  becomes  of  a  black  color,  due  to  the  uniting  of  the  nitric 
oxide  with  the  ferrous  sulphate  (FeS(VNO),  which  quickly  dis- 
ap[>ears  with  evolution  of  red  nitrous  vapors.  Should  ttio  solution 
remain  of  a  dark  (black)  color,  ofter  all  the  ferrous  sulphate  ha.s 


I 
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been  added,  the  addition  of  a  few  drops  of  nitric  acid  will  be  suffi- 
cient to  cause  the  evolution  of  the  nitric  oxide,  and  the  solution 
will  then  appear  of  a  clear  reddish-brown  color.  The  tests  for  nitric 
acid  and  ferrous  salt  are  the  same  as  those  given  under  Solution  of 
Ferric  Chloride.  This  solution  contains  a  lesser  amount  of  sul- 
phuric acid  and  more  of  ferrous  sulphate  than  the  tersulphate  of 
iron,  hence,  instead  of  the  normal  ferric  sulphate,  a  basic  or  oxy- 
sulphate  (probably  Fe40(S04)5)  is  obtained.  On  standing,  this 
solution  sometimes  deposits  a  sediment;  this  may  be  redisi?olved 
by  placing  the  bottle  in  hot  water.  This  solution  may  be  distin- 
guisheiJ  from  the  tersulphate  by  adding  one  volume  of  sulphuric 
acid  to  two  of  the  solution,  when  in  the  case  of  the  subsuiphate 
a  white,  heavy  precipitate  of  basic  or  oxysulphate  will  be  pro- 
duced. 

The  dry  persul[)hate(Monsers  Powder)  is  obtained  by  evaporat- 
ing the  solution  to  dryness  and  powdering. 

Both  the  solution  and  powder  are  used  as  local  styptics  in  cases 
of  haemorrhage. 

Liquor  Ferri  Tersulphatis. — A  solution  of  normal  ferric 
sul[>hate,  or  solution  of  persulphate  of  iron.  This  solution  is 
weaker  in  iron  and  contains  more  sulphuric  acid  than  Monsel's 
solution.     It  should  contain  about  28.7  per  cent  of  Fej(S04)j. 

On  adding  the  ferrous  sulphate  (powdered),  in  portions,  to  the 
heated  mixture  of  sulphuric  and  nitric  acids,  effervescence  takes 

)laee,  with  evolution   of  vapors  of  nitric   oxide  (NO  or  N^Ox). 

Vlien  all  of  the  iron  has  been  added,  the  solution  should  be 
clear  and  of  a  dark  reddish-brown  color.  Should  it  be  of  a  black 
color  (F'eS04.X0),  this  indicates  that  there  is  not  a  sufficient 
amount  of  nitric  aci<l  present  to  oxidize  all  of  the  ferrous  to  ferric 
sulphate,  hence  nitric  acid  should  be  added  drop  by  drop  until 
effervescence  ceases  and  the  solution  clears  up.  The  reaction 
takes  place  as  follows:  — 

GFeSO^^TH.O     -f      3II,SO,      -|-      2HN0,    =    3Fe,(S0,),    -f    N,0,   4-   11H,0 

FernMiH  Siilphatf.  Sulphuric  Nitric -\cid.       Ffrrio  Sulphate.    Nitric  Oxide.     Water. 

G  K  -'77.4  Acid.  3  X  'W^^ 

Ai<mu. — The  process  of  assay  is  identical  with  that  given  under 
solution  of  Ferric  Acetate  or  Chloride. 

Ej-rrcine. — How  many  grammes  of  ferric  sulphate  (Fcj (804)3) 
can  be  prepared  from  4(M)  Gni.  of  ferrous  sulphate,  FeS04+7HjO? 

iSiuce  according  to  the  equation  given  above,  16G4.4  parts  of 
ferrous  sulphate  yield  1107.0  parts  of  ferric  sulphate,  hence 

FenrcMiH  Sulphate.  Ferri*-  Sulphato. 

\C^(^\\  1197.r>         ::         400         :         x 

Therffon*  r  —  'i*'?  -^  ^nimnies  of  ferric  sulphate  can  be  made  from  400 
grainiiH's  of  ferrous  Mil))hat4'. 

Now,  if  this  solution  is  made  up  so  as  to  weigh  1000  Gm.  (U. 
S.  P.)  it  would  necessarily  contain  28.7  per  cent,  of  the  salt. 

Lii^roii  IIvDK.vKGYKi  NiTRATis,  or  Solutiou  of  Mercuric  Ni- 


\ 


AQUEOUS  SOLUTIO.VS.  235 

trate. — This  solution  in  prepared  by  dissolving  rt-fl  nuTeiirte  oxide 
or  metallic  mercury  iu  nitric  acid: — 

HgO        +  2HyO.  =  HkI  no,  ) ,  +  H  ,0. 

Marnrli' mule.  MlrloAcld.  Msmlrlo  MtrmlA  Witrr 

VIS.;  UlA 

If  40  Gm.  of  mercuric  oxide  are  taken,  we  would  obtain  aboat 
CO  Gm.  of  mercuric  nitralu: — 

HrO       ng(so.), 


If  the  Bolution  be  made  up  to  the  weight  of  100  Gm.  (U.  S,  P.), 
it  would  then  contain  alx>ut  (JO  per  cent,  of  this  mercuric  nitrate. 
This  solution  i.«  employed  as  a  caustic. 

LiQUOK  loDi  CoMWJsiTus  (Lugol'd  Solution. or  Compound  Solu- 
tion of  Iodine). — Free  iodine  is  readily  dissolved  by  un  aqueous 
solution  of  potassium  iodide.  In  the  U.  S.  P.  preparation  we  find 
5  per  cent,  of  iodine,  and  10  per  cent,  of  potassium  iodide  present. 

fhiais  the  best  preparation  adapted  to  the  internal  administra- 
tion of  iodine,  as  it  does  not  precipitate  when  added  to  water, 

This  solution  is  a  valuable  reagent  in  testing  for  the  presence 
of  alkaloids  in  solution,  since  the  latter  unite  with  Uie  iodini'. 
forming  insoluble  double  salts  of  a  brown  color.  This  fact 
should  be  remembered  when  Lugol's  solution  is  directed  lo  Lie 
added  to  any  preparation  containing  an  alkaloid. 

Aeimy. — The  amount  of  free  iodine  contained  in  this  solution  is 
estimated  by  titrating  with  decinormal  solution  of  sodium  hy|>o- 
sulphite  in  presence  of  starch ;  the  end  of  the  reaction  being 
known  by  the  disappearance  of  the  blue  color  {iodide  of  starch). 
The  reaction  that  takes  place  is  as  follows: — 

(SaAO,  +  SH,0)      +         ai        =        3X»I         ->-        Nb^.O,         +         iOH.,1) 


1 X  s*T,»                  s  .<  iM.e 

I«u!te! 

1000  Co.    ^t,V  S.           24.76  Gm. 

If  50  (_'/C.  of  the  Hyiwsulphit©  solution  were  consumed  in  de- 
coloriting  12,60  (Jm.  of  the  Lugol's  Solution,  theu  the  amount  of 
iodine  present  in  the  sample  would  be  50  X  0.01206  =  0.63:i  Gm., 
corresponding  to  5  per  cent  [(l).G33  -i-  VIM)  X  100]. 

LtqroR  MAaNF.sti  Gitratis. — On  bringing  citric  acid  and 
magneJiium  carbonate  in  contact  in  presence  of  water,  carbonic 
acid  gas  is  given  off,  and  magneBium  citrate  ia  formed  ;  according 
to  the  proportions  of  the  two,  either  the  acid  (MgllCgllsO,)  or 
Dormal  (Mg,r,HsO,)  salt  or  a  mixture  of  the  two  is  formed. 
~"w  first-mentioned  is  the  more  desintble.  bectiuso  of  its  solubility 

jdtbe  greattr  fiermanence  of  the  solution.     When  the  sotuliob 


^^d^  first-mentioni 
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c-outaiiis  less  soluble  normal  salt,  it  will  not  keep  well  for  any 
length  of  time.  The  pharmacoptrial  |jre]iaration  contains  both 
theacid  and  normal  salts,  and  is  not  calculated  to  keep  long  without 
precipitation.  It  would  be  well  to  increase  the  amount  of  citric 
acid  by  about  3  Gm,  There  should  be  sufficient  citric  acid  pres- 
ent in  this  solution  to  combine  with  the  maf^nesia,  as  well  as  to 
react  with  the  potassium  bicurbonate,  so  as  to  produce  the  neces- 
sary amount  of  carbonic  acid,  which  is  so  desirable  in  this  s«»lu- 
tion.  Boiled  or  distilled  water  only  should  be  used  in  making 
this  preparation.* 

Liquor    Pi.i:mbi    Subacetatis  (Goulard's    Extract,  Acclutn 

pliimbicum  or  saturninum).    On  boiling  lead  acetate  and  oxide 

with  water,  there  are  obtained,  according  to  the  relative  pro|>or- 

lions  of  t  lie  two,  various  basic  lead  acetates,  that  of  the  U.  S.  P.  being 

Pb(C,IT,0,).  +  3H,0     +     PbO    =     Pb,0(C,H,0,),     +     3H,0 


If  170  Gm.  of  lead  acetate  are  employud.  245,74  Gm.  of  sub- 
acetate  (oxyacetato)  are  obtained  : — 


ily  n 
It: 


If  the  solution  be  made  up  to  1000  Gm.,  it  will  < 
24.5  per  cent,  of  the  subacetate. 

This  solution  is  not  of  constant  strength,  since  it  re 
carbonic  acid,  which  precipitates  the  lead  as  carbonat«.  It  should 
be  preimred  in  a  flask,  in  order  to  avoid  contact  with  air  as  much  as 
possible ;  only  Iwiled  distilled  water  should  be  employed  in  order 
to  avoid  any  decomposition  of  the  lead  acetate  from  carbonic  acid 
that  may  be  present.  The  litharge  should  be  first  tested  for  car- 
bonate by  the  addition  of  a  little  diluted  nitric  acid,  and  any 
sample  which  contains  il  should  not  be  employed. 

Solution  of  lead  subacetat«  is  incompatible  with  hydrochloric 
or  sulphuric  acid  or  preparations  containine  these;  also  with 
the  soluble  iodides,  bromides  or  chlorides,  alKalies,  mucilage  of 
acacia,  many  organic  acids,  tannin,  and  vegetable  solutions  (in- 
fusions, rtuid  extracts,  etc.),  which  contain  much  coloring  matter. 

Ercreiie. — How  much  litharge  should  bo  taken  to  convert  170 
Gm.  of  lead  acetate  into  subacetate? 

Since  378  Gm.  of  lead  acetate  require  222.3ti  Gm.  of  litharge  to 
form  the  official  subacetate.  170  Gra.  of  lead  acetate  will  require 
100  Gm.  of  litharge:— 

Uwl  AbeUU.         Utbarge.  Liail  Anltt*.  LllllMlI. 

3TS        :       323.3        :  :       170  z 

«  =  100  (practiraUy). 
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Aasay. — The  U.  S.  P.  directs  tlie assay  of  this  solution  by  incaiia 
of  normal  sulphuric  acid,  the  reaction  being  as  follows: — 
Ph,O(CH,0,),  +  3H,SO,     =     apbSO,    +    2HC,H,0,    +    H,0 

Lrwl  Nuhvdiw.      Sulnhurk  Aold,        Lad  SulpJuIe.       AiMId  Acid,  Vutt. 

MG.4  2  X  *7J 

Two  molecules  of  sulphuric  acid  (2  X  97.8)  are  fiquivaleut  to  one 
molecule  of  lead  eubacetate  (546.4),  hence: — 

Sulphuric  AEld— H^,.  Lnul  Sutan'Ula-Pli/>iC,K,n^F 

1  molecalf,  ffT.e  p.     .    , 2rj.2  p.  (j  orM6.4L 

JUOOCc  V.  S.  ^W-BGin .    .  136.8  Gra.  ((  of  273.3). 

ICt.  V.  S.  =   0.489  Gm 0.1368  Goi, 

35  Co  V.  8.  =  25X0,1386  =  a415  Gm.  of  l««dBnI«cetate.  and  wnce  13.67  Gm. 
of  solution  of  Lead  Sahacetale  trere  Ulcen,  it  would  then  mninln  nboni  'S'l 
IHT  cent  oflbe  Mlt  [|3.4ir>  ■*-  13.ff7)  X  100]  ;  or  25  ptr  <«nt.  of  13.67  =  3.41 
T  Gm-). 

LiQiou  PuTMBi  SpBACKTATia  DiLUTUs.  (Lead  Water;  Aqua 
plunibica  or  saturnina). — This  is  prepared  by  simply  diluting 
the  preceding  solution  with  wal^r,  which  should,  liowever,  bo 
distilled  and  previously  boiled ;  otherwise  the  solution  will 
become  turbid,  and  lose  in  strength,  owing  to  a  precipitation  of 
a  portion  of  the  lead  as  carbonate. 

LiyuOR  Potass^. —  This  is  an  aqueous  solution  containing 
aljout  5  per  cent,  of  Potassium  Hydrate  (KOH).  Besides  the 
rapid  method  of  dissolving  the  stick  potassa  in  water,  the  Phar- 
macopceia  directs  it  to  be  prepared  from  potassium  carbonate, 
which  in  turn  is  made  from  the  bicarbonate  oy  l)oiIing  the  latter 
with  water;  through  loss  of  carbonic  acid  it  is  converted  into 
normal  carbonate : — 

aKHCO,  =  K,CO,  +  CO,  +  H,0. 

This  solution  is  then  boiled  with  slaked  lime. 

CaO  +  n,0  =  Cb|OH)„ 

giving  rise  to  potassium  hydrate  and  calcium  carbonate,  thus: — 

(i(OH|,     +     K,CO,    ~    tWX),     +     2KOH 

Hidnlc  C^rhonale.         CuboDMg.  Htdnte. 

IZTA  i  X  M. 

The  solution  is  allowed  to  stand  until  clear,  and  decanted  off 
from  the  pn-cipitated  calcium  carbonate,  or  it  may  be  directly. 
filtenMi  through  spun  glass  or  asbestos  (fibrous).  The  commercial 
potassium  carbonate  (salt  of  tartar)  contains  silica  and  other 
impurities,  hence  the  Pharmacoiweia  prefers  to  employ  the  pun." 
bicarbonate.  When  prepared  from  the  ordinary  stick  potassa. 
the  solulion  is  liable  to  depasit  a  gelatinous  precipitate  of  silica 
on  standing.  The  purest  form  of  potassa  in  the  market  is  that 
which  is  purified  by  alcohol,  made  by  treating  the  commercial 
product  with  alcohol,  which  leaves  the  siUca.  carbouates,  chlor- 
ide»,  etc.,  undissolved.  The  solution  should  bo  pre9er\-ed  in 
rubber-stoppered  vessels,  or  stiould  glass  stoppers  be  used,  tliey 


I 
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should  be  well  greased  with  jtetrolatum.  The  solution  readily 
absorbs  carbonic  acid  from  the  air. 

It  is  incompatible  with  all  solutions  containing  alkaloids,  salts 
of  metals,  and  also  acids. 

Asgaij. — The  strength  ofthis  solution  is  estimated  by  its  neutraliz- 
ing power  on  normal  sulphuric  acid,  according  to  the  following 
equation : — 

H,SOi     +     aKOH     =     K^,     +     2H,0 


As  two  molecules  of  potassium  hydrate  neutralize  one  molecule 
of  sulphuric  acid,  hence,  one  molecule  of  potassa  will  ueutruline 
half  a  molecule  of  sulphuric  acid. 

Sulphuric  Acld-VI]-'^!'  Puliwluiu  I[r<lnU)— KUH. 

lOOOCc.  c«)ntuiniii);4a9|i. 5«  p. 

1  Cc.  V.  8.  containiog   O.U4»tl  Gm O.OSfi  Om. 

25  Cc.  V.  a  (»DbuninK25  X  0.5«  =  1.40  Gm.  potomium  hrdnite  ;  iiow  if  -28  Gm. 
of  Ihe  solution  were  Inken,  it  would  then  contJiiu  6  per  tent,  of  tbe  Biih}i- 
drons  salt  [(1.4  -^  28}  X  100],  oroperceut.  of  2a  ^  1.40  Oni. 

Ezercise. — How  much  potassium  hydrate  can  be  made  from  90 
Gm.  of  potassium  bicarbonate? 

Since,  according  to  the  equation,  199.7  parts  (2  X  99.88)  of 
KHCO,  yield  137.9  parts  of  K,CO„  hence,  90  Gm.  of  KHCO,  will 
yield  62.1  +  Gm.of  K,CO,:— 

KHCO,  K,CO,  KHCO,  K,CO, 

IS9.7  137.9  90  x       \        x  =  62.1  + 

Again,  since  137.9  parts  of  KjCOj  when  boiled  with  excess  of 
slaked  lime  (Ca(OH),}  will  yield  122  parts  of  KOH  (2  X  56),  hence, 
tt2.1  +  Gm.  of  KjCOs  will  under  like  circumstances  yield  50.4  + 
Gm.  of  KOH  :— 

K,CO,  KOH  K,CO,  KOH 

137.9        :       113       :  :       fi21        :  x  ;        x  =  80,4  + 

If  the  solution  be  made  up  to  1000  Gm.,  it  will  contain  in 
round  numliers  5  per  cent,  of  potassa, 

Liquor  Potassii  Arsenitis  {Fowler's  Solution). — This  solu- 
tion contains  1  iwr  cent*  of  aneiious  acid  (AsjOt)  in  solution  aa 
pota-ssium  arsenite  (KjAsjO,).  On  boiling  potassium  bicarbonate 
and  arsenous  acid  together,  the  following  reactions  probably  take 
place : — 
(..)  aKHCO,    +     A8,0,    +     Aq    ^    2KA»0,     +    2CO,     -(-     H,0     +     Aq. 


The  German  and  British  pharmaeopceias  employ  normal  po- 
tassium carbonate  instead  of  the  bicarbonate ;  a  slight  excess  of 
alkaline  carbonate  remains  in  the  solution.  This  solution  should 
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not  be  kept  longer  than  a  year  at  the  most,  since  it  becomes 
weaker  in  therapeutic  eti'ect,  owing  to  the  gradual  oxidation  of  the 
areenow*  to  arsenic  acid;  the  arsenic  salts  being  less  potent  than 
the  arseuoua.  The  solution  should  therefore  be  kept  in  well  filled 
Ixittles.  Only  the  pure  arsenous  acid  in  lumps  should  be  used,  and 
not  the  commercial,  which  is  very  often  adulterated  or  impure. 

The  object  of  adding  compound  tincture  of  lavender  is  to  im- 
part BufRcient  taste  and  color  to  the  solution  to  prevent  its  being 
mistaken  for  water. 

The  solution  is  incompatible  with  sails  of  iron,  magnesium  and 
calcium.  In  cases  of  arsenical  poisoning,  emetics,  calcined  mag- 
nesia or  the  ofRcial  arsenic  antidote,  viz.,  ferric  hydrate  with  mag- 
nesia, should  be  administered  as  soon  as  possible.  The  two  latter 
form  insoluble,  iuert  double  compounds  with  soluble  arsenic  salts. 

Assay. — The  pharmacopceial  method  consists  in  adding  deci- 
□ormal  iodine  V.  S.,  to  the  solution  of  arsenous  salt  containing 
an  excess  of  sodium  bicarbonate  and  mixed  with  a  little  starch, 
until  the  blue  color  produced  ceases  to  disappear.  The  addition 
of  iodine  to  arsenoue  acid  in  alkaline  solution  causes  its  oxida- 
tion to  arsenjf  acid,  the  iodine  thereby  being  reduced  to  hydri- 
odic  acid,  with  disapi>earance  of  color.  As  soon  as  all  oi  the 
arsenous  is  oxidized  to  arsenic  acid,  then  the  next  drop  of  iodine 
(which  is  free)  will  strike  a  blue  color  with  the  starch  added  to 
the  solution.     The  reaction  is  as  fellows : — 

4SoI    + 


A8,0,    -f     41    +    INbHCO/ 

IlilUr.  4  X  1K5      BlarbnnnlA 


A^O,     + 


aH,o 


The  addition  of  the  extra  2  Gm.  of  sodium  bicarbonate  serves 
the  purpose  of  combining  with  the  liberated  hydriodic  acid, 
whicli,  if  present  in  free  condition,  would  interfere  with  the  reac- 
tion. From  the  equation  we  see  that  4  atoms  of  iodine  (4  X  126.5) 
are  necessary  to  oxidize  one  molecule  (197.0S)  of  arsenous  to 
arsenic  oxide.  Hence,  one  atom  of  iodine  is  etjuivalent  to  J  of  a 
molecule  of  arsenous  oxide. 

136.6  puta. 49.42  porUL 

1000  Cc- 1^  V.  8.  13.65Gtn. 4.B43Gin. 

1Cc.|^T.S.  0.0l265Om O.OOigiSGm. 

50  O:  ur  fg  V.  S.  Iodine  =  50  X  0.004943  =  0.^7  +  Om.,  Aa^, 

Hence,  if  24.7  Cc.  of  the  solution  had  been  taken,  and  0.247 
Gm.  of  arsenous  oxide  were  found  contained  in  it,  then  the  solu- 
tion must  be  of  1  j)er  cent,  slrengtli.t 

Exrrci»f. — If  10  Gm.  of  a  sample  of  Fowler's  solution  required 
18  Cc.  of  JJ  iodine  volumetric  solution  to  produce  a  blue  color. 


I 
I 
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under  the  conditions  given  in  the  U.  S.  P.,  what  per  cent,  of  ar- 
senoua  oxide  would  it  contain? 

Since  1  Cc.  of  ^^  iodine  volumetric  solution  =  0.004942  Gm.  of 
AsjOj,  hence,  18  Cc.  of  |J  iodine  volumetric  solution  =  18  X  0.0049  Vi 
=  0.0889  +  Gm.  of  As,0,.  If  10  Gm.  of  the  solution  had  been 
taken,  then  (0.US89  -J-  10)  X  100  =  O.y. 

The  sample,  therefore,  contains  ^^  per  cent,  of  AsjO,. 

LitjuoR  PoTAssii  CiTRATJS. — The  reaction  that  takes  place  on 
mixing  solutions  of  citric  acid  and  potassium  hicarbonate  is  as 
followa: — 

3KHC0,      +       H,CHjO,  +  H,0      —       K.C^HiO,       +       H^  +  SCO, 

Pol*Bluni  BicnrbcmmW.  CKric  .4cia.  Nwilral  PnlimiMiii  CrimM. 

The  solution  contains  neutral  potassium  citrate  with  free  citric 
and  carbonic  acids,  the  latter  imparting  a  pleasant  acidulous  taste 
to  the  solution.     The  solution  should  always  be  dispensed  freeh. 

Exercise. — How  much  citric  acid  will  be  necessary  to  neutralise 
8  Gm.  of  potassium  bicarbonate;  also  how  much  potassium 
citrate  will  be  produced? 

If  209.4  parts  of  KHCO,  require  209.5  parts  of  HjQHA.  then 
8  Gm.  of  KHCO,  will  require  5.G  —  Gm.  of  n,C.UA;— 

3KnC0,  H.C,H,0,  KHCO,  H,C,HbO, 

299.4        :        209.3         :  ;        8  :  ^ 

X  =  5.8  — 

If  299.4  parts  of  KHCOj,  when  neutralized  with  citric  acid,  will 
yield  305.0  parts  of  potassium  citrate,  then  8  Gm.  of  KHCO,  will 
yield  8.1  +  Gm.  of  K,CaH,OT:— 

3KHC0,  KAHjO,  KHCO,  K,C,HjO, 


LitiUOR  SoD^. — Tills  solution,  like  that  of  potassa,  can  be  made 
by  dissolving  the  caustic  alkali  in  the  necessary  amount  of  water, 
or  by  boiling  the  necessary  quantity  of  the  carbonated  alkali  and 
slaked  lime  together  with  water.    Thus  : — 

Na,CO,  +  10H,O     +     Co(OH),     =    2NaOH    +     CaCO,     +     lOH.O 

Sndiuin  OarbaiiUb  I'lklum  ^mIIuid  CuLutuiii  Walw, 

2M.*  KTdniv.  HfrtrBW.  Cirboii.Ui 

The  method  of  preparation  and  preser\'ation,  and  the  incom- 
patibles,  are  the  same  as  those  given  under  Liquor  Potassie. 

Arnty. — The  method  of  assay  is  also  the  same  as  that  of  Liquor 
Potussa- : — 

H,SO,     +     2NoOH     =     NisSO,    +    2H/) 

Satpburic  Add.    Sodluiu  Ujilnic    £odluiu  9uJ|>hM>(!.    Vina. 

SuJ|d>urlc  Avlil.    Suliuni  ItrdnUA 
>T.8p.  1  XWf. 

1000  CcV.  8 48.9     Gm.  =  40        Om. 

ICfcV.a a489Gra.=    O.MOUm. 

as  Oc  V.  S.  H^,  ^  as  X  0.040  =  l.U  Gm.  of  aodiiim  hydmle. 
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Hence,  if  20  Gm.  of  the  solution  were  takcD.  it  would  contain  5 
per  cent,  of  sodium  hydrate  [(1.0  -J-  20)  X  100]. 

LnitJOR  SoD.E  Chi.orat.e  (Solution  of  ChlorinaieJ  Soda. — La- 
bniTiiiiUe'a  Solution). — The  value  of  this  solution  depends  ujion 
the  amount  of  sodium  hyjiochiorite  present,  which  sliould  yield, 
according  to  the  U.8.  PharmacojKKia,  2.0  per  cent,  by  weight  of 
available  chlorine. 

The  reaction  which  fakes  place  on  mixing  the  solutions  of 
chlorinated  lime  and  sodium  carbonate  is  most  probably  as 
follows : — 

Qi(OCI),  +  Ci.a,  +  2Sfl,CQ,  =  SNuOa  -+■  2Naa  +  aorfs^ 

CbhninsUd  Lima.  Sodium  Sodiun         .Snllum        Cakiiiin 

Carboniie.    HjiHchtcirlK.  Chlnrldf,     rsrlHiuiie. 

Hot  water  is  usefl  for  the  purpose  of  rendering  the  precipitate 
of  calcium  carbonate  as  dense  as  possible,  so  that  it  may  rapidly 
settle. 

Labarraque's  Solution  is  a  superior  disinfectant,  but  it  is  also 
employed  as  an  antiseptic.  When  used  as  a  wash  it  should  be 
diluted  with  5  to  10  parts  of  water.  The  addition  of  acids  or 
acid  salts  to  the  solution  causes  it  to  give  off  chlorine  gas. 

It  is  incompatible  with  the  iodides  and  bromides,  causing  a 
liberation  of  iodiue  or  bromine :  likewise  incompatible  with  many 
metallic  salts  and  many  organic  substances,  A  preparation 
analogous  to  this  in  every  respect  is  tlie  Liquor  Polassic  Cliloralte, 
or  Javelle  water. 

Assai/. — The  assay  method  is  based  on  thefact  that  the  chlorine 
liberattfs  an  equivalent  amount  of  iodine  from  potassium  iodide 
{the  chlorine  itself  being  set  free  by  the  addition  of  HCl);  this 
liberated  iodine  is  then  estimated  by  means  of  dec-inormal  sodium 
hyposulphite.  V.  S.'  If,  then,  we  know  how  much  iodine  has 
been  liberate!,  the  amount  of  chlorine  present  is  readily  calculated. 

On  adding  the  hydrochloric  acid  to  the  solution,  all  of  the 
available  chlorine  is  liberated : — 

2S»0CI  +  *HC1  =  2SuCl  +  2H,0  +  CI,. 

Then  for  every  atom  (3.').3)  of  chlorine  liberated,  one  atom 
(126.6)  of  iodine  is  set  free  from  its  combination  in  the  potassium 
iodide;  Urns: — 

2CI  +  2KI  =  2KCI  +  1, 

Chlorine.  PolHiluiD  lollda,         PdImbIuiu  ChlonilF.  Iodine. 

1  X  3S.S  i  ■;  IMS 

Starch  being  added  to  the  solution,  the  latter  is  colored  blue 
by  the  free  iodine.  To  this  solution  is  added,  drop  bv  drop, 
tlie  decinormal  solution  of  sodium  hyposulphite,  until  toe  blue 
color  disappears ;  thus : — 

2(NaA0,.5H,0(         +        I,       =        aN«r       +        N»^,0,         +         inll.O 
Sodluw  llTUaHilpbli&  Iodine. 

3  X  MT.S  I  K  IW.S 


I 
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Since  247.6  parts  of  lij-posulptiite  are  equivalent  to  126.6  parts  of 
iodine,  and  this  is  liberated  by  35.3  parts  of  chlorine,  one  molecule 
of  the  hyposulphite  is  equivalent  to  one  atom  of  chlorine. 

2SftAO,5H,0 21 _         2Q 

2X247,8         -     2X126,6    ~      2X35.3 
or  247.6  p.     =  126,6  p.  =  SH.a  p. 

hence  247.6  p 35,3  p. 

lOOOCc  ortfaeSodiain  Hyposulphite,  V,S,  —24,7flGro.  .    .    3.53  Om, 

I  Cc  DftheSodiiiin  Hypoftulpbite,  V,8.  =0.2476Gm,    ,    0.DU353  Om, 
50  Cc  =  50  X  0,00353  =  0, 1765  Gm.  of  chloriue. 

If  6.74  Gm.  of  the  solution  were  taken,  and  it  were  found  to 
contain  0.1765  Gm.  of  chlorine  gas,  then  the  per  cent,  of  available 
chlorine  would  be  [C0.1765  ^  0.74)  X  100]  =  2.6  +  per  cent. 

Exercise. — If,  in  making  up  Labarraque's  Solution  according  to 
the  U.  S.  P.,  the  chlorinated  lime  taken  was  found  to  contain  30 
per  cent,  of  available  chlorine,  what  should  be  the  chlorine 
strength  of  the  finished  product? 

If  75  Gm.  of  the  chlorinated  lime  are  taken,  and  30  per  cent, 
of  this  is  available  chlorine,  then  the  amount  of  chlorine  in  the 
finished  1000  Gm.  of  product  would  be  30  per  cent,  of  75,  or  22.5 
Gm,  or  2,25  per  cent.  Hence  the  solution  would  contain  2,25  per 
cent,  of  available  chlorine. 

Liquor  Sodii  Arsknatis.' — This  is  a  form  of  administering 
the  oHicial  sodium  arsenate  (NbjHAsO,),  containing  1  per  cent, 
of  the  salt.  The  dose,  antidotes,  and  uses  are  the  same  as  that  of 
Fowler's  Solution. 

Liquor  Sodii  Silicatis  ("  Soluble  Glass"). — This  is  made  by  fus- 
ing together  1  part  of  fine  white  sand  and  2  parts  of  dried  sodium 
carbonale.anddissolvingthe  product  in  boiling  water.filtering.and 
evaporating.  It  is  used  m  bandaging  in  surgery.  The  commercial 
solution  contains  about  30  to  35  per  cent,  of  sodium  silicate. 

Liquor  Zinci  Chlortdi  (Burnett's  Disinfectant). — Since  com- 
mercial zinc  contains  iron  as  an  impurity,  nitric  acid  is  added  to 
the  solution,  for  the  purpose  of  oxidizing  the  ferrous  to  ferric 
chloride  (see  page  230). 

Zn  +  2HC1  =  ZnCl,  +  H, 

Zinc  Hrdnrhlnrlc  AcliL  Zinc  (ThliirJde.  lljilrugai. 

The  solution  is  evaporated  to  dryness  and  the  residue  fused  to 
remove  all  nitric  acid  ;  some  zinc  carbonate  is  then  added,  where- 
by the  iron  is  precipitated  as  insoluble  ferric  oxide,  and  this  is 
then  filtered  off  by  pouring  the  solution  through  a  pledget  of 
spun  glass  or  fibrous  asbestos. 

Fe,Cl,         +  3Zn  CO,  --  Fe,lCO,),  +  3Zna» 

FhtIb  CUorldt  ZItu  CirboDiEc.  Frirlc  Ctrl«D>(c  Zinc  ChMrldA 

Fp,(CO,),  =  Fe,0,  4-  3CO, 

Je.  C»rlmi)lo  .*dil. 
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H^               The  solution  is   a  powerful  disinfectant,  also  n  valuable  wash            ^H 
H            when  proi»erly  diluted  with  water.                                                                  ^H 

H                Errrciw. — How  much  anhydrous  zinc  chloride  can  be  made 

■            from  250  Gm.  of  pure  metallic  zinc  ? 

H                Since,  according  to  the  above  equation,  65  parts  of  zinc  will 

■            yield  135.8  parts  of /.inc  chloride,  2-10  Gm.  of  zinc  will  yield  53S.3  +            ^ 

H           Urn.  of  zinc  chloride.                                                                                ^H 

H                                               Zn                 ZdCI,                Zn                Zi>a,                                                ^H 

H.                                              60                                 :;       340                                                                        ^^1 

^M                                                                           J- s  636.3                                                                          ^^1 

■                                                            LIQUOBE8,  D.  8.  P.                                                         ^| 

luu. 

^<,».^.                      H 

LmiFOR 

Adrti  Antfiinai,  .... 

ArwnooiiAind.  1  %. 

Aiamonii  Aretstis.    .    . 

Amnioiiinm  AceUte,  nb.  7  pf . 

Spirit  of  Miaderern*.                 ^H 

Midi,      .    .    .       .    , 

Arsenir  Iodide,  1  % ;  Merenric 
lodidci,  I  <(. 

DonoTan's  Solution. 

Olcid 

Cak'iniu  Hfdnte.  0.17^. 

Lime  Water.                          1 

FerriAwUtia.    .... 

31%. 

Fern  Ciiloriili 

Aiilijdnju*    Ferric    Chloride, 

37.8  ». 

■ 

Fern  Citratis,     .... 

Lire*.  43  %  Ferric  Citrate. 

Frrri  et  Ammonii  At«- 

t*tiB,     . 

BashBiQ-s  MiitDK.                    ^H 

FerriSitiutia,    .... 

ADhydrotw     Ferric     Nitrale. 

6.2%. 
Basic  Ft-rrir  Sulphate. 

■ 

Monael'a  Solntiuii.                    ^H 

Ferri  Tewnlphatis,    .   . 

FerricSnlphat*, -iRTSE. 

Hydnirgjri  Kitralis,     , 

Mertnric  Nitrate,  00%. 

lodi  Compiwitax.    .   .    . 

Indin«.  6«:  Kl.  1(1%. 

Lngnl-s  SolntiuD.                     ^H 

Mivmsii  Cilmtia,  .  .  . 

^1 

PIniuhi  Sulxntatis,      . 

Oonlord's  Eitnct.                   ^H 

nninhi      SDlAwUtU 

Dllptna, 

Uad  Water.                             ^H 

P"t»««.^ 

FoUMii  Aiwnilii.  .    .    . 

Aiwtioua  Ai'id,  1  %. 

Fowkr'a  Soliilion,                       ^^| 

Putamii  filnitia.    .   .    . 

AliliydruudPutiuigiuni  Ciliale, 

N<^tnl  Miitutp.                         ^H 

flmlje 

8»itiiim  Hvdratr,  fl  %. 

Smtu  ChlonlK 

AvHilublc'Chl«riii«.3.6%. 

I^nhHrnigDe'H  SidutioD.              ^^| 

Rodii  Atsmntis.  .... 

Sodioni  Ar»en»tc,  I  ». 

lUcle-sSolulioB.                         ^H 

»<>dii  SillcBti 

KodinmSiliraile. 

ZiDcl  Cblurlili 

Ziiic  Chloride  50 .«. 

BDraett'i  DialDfertiug                ^| 
Solotion.                                    ^1 

•  Tb»  npRHliHi  pm  r-nt.,  »  nnplojad  In  mbh  Iniunns.M  Liquor  pMoill  Annllla,  Acldl 
■Hlf*  w«il  ■•  nnUliw)  til  >  •IfaDlt*  folim'  -I  |ir«t<>i»  :  Id-  <n.li«n*  (xprwol  In  (T.J,  don  Dal 

IkM  U  lODO  (k  <»l«li.  I<MI  0.>>i. ;  11  -Olid  IbBii  .'uuuUi  M  per  .vi.<  ur  Arxa.„u.  Actd.  li»<.«l  1,/                  ^m 
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INFUSA. 

IsFcsioNS  {in/undo,  I  pour  inj  aro  aqueous  solutions  of  the 
soluble  j)rincipleg  of  drugs,  obtaioed  by  imiceration  in  liot  or  cold   , 
wal«r.    They  differfrom  decoctionain  that  a  lower degreo  of  heat 
h  employed.    Infusions  are  usually  prepared  from  drugs  which   . 
contain  volatile  principles,  such  aa  chamomile,  valerian,  CHScarilla, 
etc.,  since  the  process  of  decoction,  requiring  a  higher  degree  or  a 
longer  application  of  heat,  would  not  only  destroy  these  principles,   ' 
but  also  extract  much  inert  starchy  and  extractive  matter. 

The  drug  should  be  in  a  coarselycomminuted  condition  for  hot  ■ 
infusions;  for  cold  infusions,  where  percolation  is  resorted  to,  the 
drug  sliould  he  iu  coarse  powder. 

Infusions  are  usually  made  by  pouring  pure  wator  upon  tho 
drug  contained  in  a  suitable  well-covered  ve^el,  then  allowing  it 
to  stand  (macerate)  until  cold,  or  for  a  specified  period  (for 
instance,  one-half  hour),  as  directed  in  the  L.  9,  P.  Other  Phar- 
macopgeias  direct  that  after  the  addition  of  boiling  water  the 
vessel  (well  closed)  be  placed  on  a  steam-bath  and  allowed  to 
"  digest"  for  5  or  10  minutes.  The  process  of  cold  percolation  is 
employed  only  in  the  U.S.  Pharmacopteia  (Infusuui  Cinchonffi, 
Infusum  Pruni  VirginiaUEe). 

The  general  strength  of  infusions,  unless  otherwise  specified  (as  ■ 
should  be  done  in  the  case  of  potent  drugs),  is  1  part  of  thedrug, 
in  coarsely  comminuted  condition,  to  2U  parts  of  the  huishcd 
product.  The  twenty  parts  of  boiling  water  are  poure<l  upon  the 
drug,  and  the  mixture  allowed  to  macerate  for  half  an  hour.  It 
is  then  strained,  with  little  or  no  pressure,  enough  hot  water  being 
poured  through  the  strainer  to  make  the  product  up  to  tho  desired 
quanlitj". 

In  preparing  infusions  of  aromatic  drugs  or  of  such  as  contain 
volatile  principles,  the  operator  should  exercise  some  judgment 
and  care,  for  in  these  cases  prolonged  contact  with  hot  water  may 
injure  or  destroy  these  principles,  and  too  high  a  temjierature 
may  extract  starch  and  inert  matter. 

Infusions  are  best  prepareil  by  suspending  the  drug  contained 
in  a  porous  container*  in  the  upper  part  of  the  infusion  vessel, 
thereby  securing  its  exhaustion  by  means  of  circulatory  displace- 
ment. The  water,  on  becoming  saturated,  sinks  to  the  bottom, 
displacing  a  fresh  portion,  which  rises  so  as  to  coaio  into  contact 
with  thedrug.  This  method  renders  it  unnecessary  to  stir  the 
mixture,  Such  a  form  of  infusion  pot  is  found  in  that  deviwd 
by  Squire  (Fig.  32.'i),  which  consists  of  a  plain  porcelain  pot,  in 
which  is  suMiMjnded  a  }>erforated  diaphragm  for  holding  the  drug, 
the  whole  being  covered  by  a  well-fitting  Hd.  The  hot  or  cold 
water  is  pouri-d  into  the  [Kit  until  the  drug  is  just  covered;  the 
pot  is  then  covered  and  set  aside  for  the  specified  time,  when  t^e 
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infusion  is  poureil  otV.  If  (lie  votuiue  is  uot  sufficient,  an  ticldi- 
tional  (iiinntity  of  water  is  poured  over  thy  drug  until  tho  desin-d 
qufliuiiy  is  obtnined,  When  such  a  mug  is  not  at  hand,  un 
ordinary  porcelain  teajwt  may  be  used,  in  which  the  drug,  con- 
tained in  a  bag  of  cheese-cloth,  is  suspended  (by  means  nf  a 
string,  through  the  hole  in  the  lid)  in  llie  hot  water.  Hoth  of 
these  raethoda  render  straining  unnecessary.  Fig.  32*!  illus- 
trates another  form  of  tinned  copper  infusion  mug  in  which  the 
inner  vessel,  a-d,  is  puspended  in  an  outer  bath,  b-r,  which  contains 
boiling  water,  the  entire  vessel  being  placed  upon  a  gas  stove. 

The  process  of  percolation  is  employed  in  making  infusions  of 
those  drugs  the  active  principles  of  which  are  readily  taken  up 
by  cold  water.     Percolation  can  Ik-  successfully  appHetl  to  infu- 


I 


sioiis,  since  the  proportion  of  water  to  drug  is   rt-Iativtjly  very 
large;   hence  exhaustion  is  insnred. 

Itifusions  which  contain  volatile  oils  will  keep  much  longer  and 
belk-r  than  those  not  coutaiuing  thcm.orthose  in  which  albumin- 
ous and  mucilaginous  matters  predominate.  Preservative  agents, 
such  as  alcohol,  Ixiric  or  salicylic  salts,  etc.,  should  not  be  u.-hmI 
unless  9{)CciAlly  ordered  ;  it  is  often  advisable  to  heat  the  infiiston 
to  the  boiling  noint.  and  to  transfer  it.  while  hot,  lo  small  bottle^?, 
which  should  («  entirely  filled,  corked,  and  sealed. 

/nfitgiutiA  »fioulil  vat  lie  made  from  fiuid  airafU. 

An  uqueous  infusion  of  adrug  willofU^n  have  an  entirely  differ- 
ent therapeutic  effect  from  an  alcoholic  or  hydro-alcoholic  nrepar- 
alion  of  thesame,  since  the  different  menstrua  will  dissolve  out 
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different  principles  or  different  proportions  of  the  principles. 
Thus,  an  aqueous  infusion  of  digitalis  is  a  powerful  diuretic, 
while  a  preparation  made  by  adding  the  corresponding  amount 
of  fluid  extract  or  tincture  of  digitalis  to  water  will  be  but  feebly 
diuretic,  but  act  powerfully  upon  the  heart. 

Moreover,  the  addition  of  concentrated  alcoholic  or  fluid  ex- 
tracts to  water  is  nearly  always  accompanied  by  precipitation, 
which  renders  the  preparation  so  unsightly  as  to  necessitate  filtra- 
tion, and  this,  if  done,  will  often  remove,  practically,  most  of  the 
activity,  the  result  being  a  worthless  preparation.  Besides,  the 
introduction  of  alcohol  into  the  preparations  which  is  caused 
thereby,  is,  in  many  cases,  seriously  objected  to  by  the  physician. 
It  is  a  direct  violation  of  the  pharmacopoeial  instructions  and  of 
the  intentions  of  the  physician. 

Infusions  are  incompatible  with  salts  of  the  heavy  metals,  such 
as  iron,  mercury,  silver,  etc. 


INFUSA,  U.  S.  p. 
ntU.  I      Ptr  Ota.  of  Active  CbiutUuenL* 

By  Maceration.  1 

Int'nsum  Digitalis^     .    .     Digitalis,  1.5  %. 
Infusuni    Sennse    Com-  ; 

positum, Senna,     6  %  ;     MgSOi    and 

Manna,  each  12  ^ . 
By  Percolation. 
Infosnm  Cinchonfe,  .   . 
Infasum  Pnini  Virgini-  . 


anic, 


Cinchona,  6  %. 

Wild  Cherry  Bark,  4  %. 


ProperHu—I}o$e. 

Diuretic,  etc.,  4  to  15  Cc. 
Purgative,  30to80Cc 

Tonic,  30  to  60  Cc. 

Tonic,  Sedative,  30  to 
90  Cc 


*  See  Footnote  on  page  225. 


AQCEOrS-  S0LLTI0X3. 


DECOCTA. 


Decoctions  {deeotpio,  I  boil  thonmghlv)  are  aq^ueoiia  solutions 
of  the  soluble  matter  of  drugs,  obtained  by  boiling  with  water. 
Decoctions  arc  prepared  from  those  drugs  the  active  principles 
of  which  are  not  materially  injured  or  dissipated  by  heat  and  ure 
not  readily  extracted  by  coM  or  warm  water.  The  process  should 
be  performed  with  care,  so  as  to  avoid  subjecting  the  drug  to  too 
high  a  degree  or  too  long  an  application  of  heat,  for  it  must  not 
be  forgotten  that  with  increase  of  the  amount  of  extractive  present 
the  boiling  point  rises. 

Earthenware  vessels  are  generally  preferred  for  making  decoc- 
tions.    However,  tinned  copper  answers  just  as  well. 

The  general  method  fortne  preparation  of  decoctions  when  the 
strength  is  not  specified  (which  should  be  done  in  the  case  of 
potent  drugs)  is  as  follows:  The  substance  (1  part),  in  a  coarsely 
comminut^>d  condition,  is  placed  in  a  suitable  vessel  provided 
with  a  well-fitting  cover,  together  with  2(1  parts  of  cold  pure 
water.  The  vessel  is  then  covered  and  the  contents  boiled  for 
fifteen  minutes.  When  the  temperature  has  fallen  to  about  40° 
C,  the  mixture  is  expressed  and  strained,  and  sufficient  cold  water 
passeil  through  the  strainer  to  make  the  finished  product  measure 
20  parts  by  volume. 

On  standing,  decoctions  usually  deposit  a  sediment  which 
should  not  be  removed.  AVhat  has  been  said  about  the  preserva- 
tion and  inconipatibles  of  infusions,  may  also  be  applied  to  decoc- 
tions. Decoctions  should,  for  like  reasons,  not  be  prepared  from 
fluid  extracts. 

DECOCTA,  U.  S.  P. 

n«i.  I      At  Onl.  (/  J/aiH  Oiutilimu.*      i  FnipBtia. 

Omx.'tam  Cetniris.   .   .   .     ImIwiiI  Moat,  5  ^.  Demnlcent, 


*  9n  FooioDW  an  pagn  v 
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MUCILAGINES. 

Mucilages  are  aqueous,  viscid  and  adhesive  solutions.  Under 
tliis  term,  the  U.  S.  Pharmacopoeia  understands  a  solution  of  a 
plant  gum,  or  substance  of  a  mucilaginous  nature.  In  other  phar- 
macopoeias this  term  is  made  to  embrace  also  solutions  of  starch 
and  dextrin.  Mucilages  are  very  prone  to  ferment,  becoming  sour 
and  offensive ;  they  should  therefore  be  made  in  small  quantities, 
and  preserved  in  well-closed  jars  in  a  cool  place. 

These  solutions  may  be  prepared  by  suspending  the  substance, 
enclosed  in  a  bag  of  cheese-cloth,  in  a  vessel  of  hot  or  cold  water. 
In  some  instances  it  is  desirable  to  employ  water  impregnated 
with  the  soluble  parts  of  tolu  (tolu  water)  as  solvent,  the  presence 
of  the  balsam  tending  to  preserve  the  preparation  from  fermen- 
tation. Other  preservative  agents  may  sometimes  be  used,  par- 
ticularly when  the  mucilage  is  not  intended  for  internal  use. 
Thus,  mucilage  of  acacia  may  be  preserved  by  the  addition  of 
about  10  grains  of  chloral  to  the  ounce. 


MUCILAGINES,  U.  S.  P. 

Per  Cent,  qf  Main  0>n*tU%tenU,^ 


TWr. 

Cold  Process. 

I 

MucilaKO  Acaoiiv ■    Acacia,  34  ^. 

*'        Sassafras  Medullae   .    .    .    ;    Sassafras  Pith,  2  <^ . 

Hot  Pr(X'ess. 


Macilago  Traj^acanthse  f 
Ulmi  .... 


Tragacanth,  6  %  ;  Glvcerin,  18  %, 
Elm,  6%. 


•  Stf  Footnote  on  page  2*2.'>. 

fTlUM  may  he  quickly  pn'|tan>(l  by  placint;  the  powdered  trairncanth  in  a  dry  graduate,  adding 
BUtfioient  alo>hol  to  fonu'  a  thin,  smooth  pa^te.  then  ptmrinKin  thenecesHary  amount  of  boiling  water, 
agitating  constantly  with  a  ^imtula  until  a  thin,  smooth  mucilage  results. 


CHAPTER  XXYII. 

ACETOUS  SOLXinONS, 

ACETA-(  FTiM^ars). 

Medicated  Vinegars  are  solutions  of  medicinal  principles  in 
diluted  acetic  acid  (or  vinegar).  This  class  of  preparations  was 
formerly  made  by  using  vinegar  as  a  solvent,  but,  owing  to  the 
presence  in  the  latter  of  extractive  matters,  and  its  variable 
strength,  they  were  prone  to  undergo  decomposition  upon  stand- 
ing. Hence  to  secure  the  permanency  of  the  preparation,  diluted 
acetic  acid  of  definite  strength  has  been  substituted  for  vinegar. 
This  has  peculiar  solvent  powers,  in  that  it  takes  up  many  organic 
principles  (alkaloids,  glucosides,  etc.)  which  are  not  soluble  in 
water  alone.  These  vinegars,  even  when  prepared  with  diluted 
acetic  acid,  are  prone  to  deposit  a  sediment  and  to  undergo  fer- 
mentation, for  which  reason  some  pharmacopoeias  direct  the  addi- 
tion of  a  small  amount  of  alcohol  to  the  finished  preparation. 
The  U.  S.  Pharmacopoeia  has  adopted  the  uniform  drug  strength 
of  10  per  cent.,  employing  the  official  diluted  acetic  acid,  contain- 
ing 6  per  cent,  by  weight  of  absolute  acid,  as  menstruum. 

There  are  two  vinegars  official,  viz.,  Acetum  Opii  (so-called 
Black  Drop)  and  Acetum  Scillse ;  these  are  made  by  the  process 
of 'maceration. 


Aetiir  OffutitwnL* 


Title. 

Acetam  Opii  (Black  Drop),     Opium,  10  %. 
Acetum  Scilhe, ;  SquiU,  10%. 


Properties— Dote. 
Sedative,  0.3-1  Cc. 
Expectorant  1-3  Cc. 


*  See  Footnote  on  page  22S. 
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CHAPTER    XXVIII. 

ALCOHOLIC  OR  HYDBOALCOHOLIC  SOLXTTIONS. 

SPmiTUS-(  Spirit). 

Spirits  are  alcoholic  solutions  of  volatile  substances.  Accord- 
ing to  the  nature  of  the  substance  dissolved  and  the  method  of 
procedure,  we  may  divide  the  26  oflBcial  spirits  into  three  classes, 
viz.,  those  prepared  by 

1.  Solution  in  Alcohol.  2.  Chemical  Reaction  and  Solution. 
3.  Distillation. 

The  Spirits  should  be  kept  in  well  stoppered  vials  in  a  cool 
place. 

1.  SPIRITS  PREPARED  BY  SOLUTION  IN  ALOOHOIi. 

These  are  made  by  dissolving  or  macerating  the  substance  or 
substances  directly  in  alcohol.  In  preparing  the  so-called  essences, 
only  the  best  quality  of  volatile  oils  should  be  employed ;  in  three 
instances  maceration  is  called  for  (Sp.  Limonis,  Menthse  piperitse, 
and  Mentha)  viridis). 


Titte. 

Spiritus 
iEtheris, 

jEtbem  Compositus, 

Ammonise,*    .   .   .    . 


{ 


Ammonise      Aromati- 
cus, 

AraygflulfB  Amarsc,   . 

AnUi 

Aurantii, 

Aarantii  Compositas, 

Camphone, 


Active  CbnttituenU. 

Ether,  32.5  %  vol. 
Ether,  32.5  %  vol. 
Ethereal  Oil,  2.5  %  vol. 
Gaseous  Ammonia,  10  %  wt. 
Ammonia  Garb. 
Ammonia  Water. 
Oils,  Lemon,  Lavender,  Nut- 
meg. 
Oil,  1  %  vol. 
Oil,  10  %  vol. 
Oil,  5  %  vol. 
'  Oil,  Orange,  20J^  vol. 
Oil,  Lemon,  5  ^  vol. 
Oil,  Coriander,  2  %  vol. 
Oil,  Anise,  j  %  vol. 
Camphor,  10  %  wt. 


Chloroformi '  Chloroform,  6  %  vol. 

Cinnamomi Oil,  lOJ^  vol. 

Gaultlieriu; ,  Oil,  5  %  vol. 

Glonoini CjHjCNO,),  1  ^  wt. 


Juniperi,      Oil,  5  ^  vol. 

{Oil,  Juniper,  OA  ^  vol. 
I  Oil,  Carawav,  0.05  ^  vol. 
i  Oil,  Fennel,'0.05  ^  vol. 


U§e^J)o§e. 

Stimalant,  3-10  Cc 
Anodyne,  2-6  Cc. 
Anodyne,  2-6  Cc. 
Stimulant,  0.5-2  Cc 


Stimalant,  2-4  Cc 

Flavor. 
Flavor. 
Flavor. 
Flavor. 
Flavor. 
Flavor. 
Flavor. 
Stimalant ;     SedatiTe, 

0.3  4  Cc. 
Sedative,  0.6-4  Cc. 
Stimalant,  1  Cc. 
Flavor. 
Cardiac    Stimalant, 

0.06-0.1  Cc 
Diuretic,  2-4  Cc 


Diaretic,  7-15  Cc 


*  Soiur;  phanuaco|Mi'ia^  rtrcognixe  thin  under  the  title  of  Liquor  Ammonii  Cauftici  Spirit 
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LAvaudnlte, |  Oil,  5  %  vol. 

Limonis, |  Oil,  5  %  yo\.;  Peel,  5  *  wt 

MeDthK  PiperitfE,      .    .  Oil,  10  $  vol.;  Horb,  1  »  vrt. 

Mentha!  ViridU.     .   ,   .  |  Oil,  10%  Tol.;Herb.  1  ft  wt. 

f  I  Oil  Buy.  0.8  »  *ol. 

HjrciE 1  ^ilt  Orangr,  0.05  ^  voL 

I  Oil,  Allspice,  0.05  %  vol. 

HTrlBtica, I  Oil,  5  %  toI. 

Pboopbod, I  Pbaspbonis,0.1S;£  nt 


Vk-Dom. 
Flftvor. 

FlftTOt. 

CarmiDBtive,  1-3  Cc- 
Carmiiiativc.  1-U  Cc. 


Perfame. 

Flavor. 

Eliili'  Phoapboii. 


2.  SPIRITS  PRF.P.VBED  BY  CHEMICAL  ACTIOS  AND  SOLUTION. 
There  is  but  one  spirit  official  which  belongs  to  this  class,  viz., 
Sniritus  jEtheris  Nitrosi.  By  the  reaction  between  nitrous  acid 
(aerived  from  sodium  nitrite)  and  alcohol,  ethyl  nitrite  is  pro- 
duced; and  this  is  preserved  by  solution  in  alcohol.  The  solution 
siiould  contain  4  per  cent,  of  ethyl  nitrite. 


3.  SPIRITS  PREPARED  BY  DBTILLATION, 
Aside  from  the  two  given  under  this  class,  some  of  those  of 
Class  1  may  be  prepared  by  distillation,  yielding  a  product  of  a 
more  delicate  flavor  and  odor  than  that  produced  by  mere  solu- 
tion. 

Ttl'r.  iVrporn/lrw.  Per  Onl.  nt  Altoiol. 

Spintns  Fnnuenti,    .    .   .      Diatillatioa  or  lunah  of  fer-  <  14  ^    to  SO  ;t   wt,  or 
ueDted  grain,  and  at  least   |      &0  ft  to  6S  ^  vol. 


S^ritna  ViniGallici,    , 


DiatillBtionorferiDented  juice  38  ft  to  4T  $  wt, 
of  KTupee,  and  at  least  4  ,  46  ft  to  S6  ft  vol. 
y«an  old. 


EXPLAi-ATOKY. 

Spiritus  /Etheris  Nitrosi  {Sweet  Spirit  of  Nitre), — This  is  an 
alcoholic  solution  of  ethyl  nitrite  {CjHjONO  or  C,H,NO,)  an  or- 
ganic compound  belonging  to  the  class  of  esters.  This  was  made, 
according  to  the  U.  S.  Pharmacopceia  of  1880,  by  the  action  of 
nitric  acid  on  alcohol : — 

(a)  C,H,OH     -h     HNO,       =     CH.OOH        +     HSO,      -i-    H,0 

Akohol.  K[t>icA<dd.  Aonlo  AldctaTib^         Mlnjui  Add.         W>W. 

(b)  C,KjOH    +     H.VO,       =     CjHtSO,        +       H,0 

AlonboL  NltKHuAcid.  Elh^l  MtrlM.  Wilcr. 

(c)  CH,OOH    +      HSO,        =   CHjCOOH        +      UNO, 

.*(«io  AWehjNiK,     filirlo.ioW,  AoHir  AcdJ.  SltnM-Actd. 

This  process  is  objectionable  for  two  reasons;  first,  because  the 
operation  is  difficult  to  regulate,  and  dangerous  to  the  inexperi- 
enced operator;  and  second,  because  the  product  is  largely  contarni- 
nsted  with  aldehyde  (also  acetic  ether),  which  soon  oxidize  to 
acetic  acid,  causing  a  gradual  decomposition  of  the  ester. 

Tlic  present  plmrnmcoptEia  process  possesses  Uie  advantage, 
that  it  is  easily  operated  and  controlled,  and  that  it  yields  a  pure 
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ctliyl  nitrite,  free  from  akieliyde  and  acelic  ether.  Tlie  nitrous 
acid  is  produced  by  tlie  roaction  between  sodium  nitrite  and 
sulphuric  acid  (NaXO,  +  H,SO,  =  NaH-SO,  +  HNO,)  in  the  pres- 
ence of  alcohol;  •  hence,  the  liberated  acid  reacts  in  gtntn  nagcendi 
upon  tlie  alcohol,  with  immediate  production  of  ethyl  nitrite, 
which  distills  over,  contaminated  with  alcohol  and  free  nitrous 
acid.  These  latter  two  are  removed  by  pouring  the  entire  distillate 
into  a  separating  flask  containing  a  solution  of  the  sodium  car- 
bonate in  ice-cold  water,  then  washing  the  ethyl  nitrite  (which 
Hoatj^  on  the  surface  as  a  yellowish -colored  liquid)  by  rotating  (not 
shaking);  the  alkaline  solution  absorbs  the  alcohol  and  nitrous 
acid.  The  atjueous  solution  is  then  drawn  off,  and  any  tracp  of 
water  remainmg  in  the  ethyl  nitrite  is  removed  by  shaking  it 
with  a  little  dry  potassium  carbonate.  This  ojienition  should  not 
be  performed  in  the  neighborhood  of  a  stove  or  gas  flame,  because 
of  the  extreme  volatility  and  inflammable  nature  of  the  ester. 
It  is  well  to  place  the  separating  flask  on  ice  at  intervals  while 
operating. 

The  presence  of  water  and  the  action  of  sunlight  ami  air  on 
pure  spirit  of  nitre  cause  its  rapid  decomposition  (shown  by 
its  acid  reaction^  by  the  splitting  up  of  ethyl  nitrite  into  nitrous 
acid  and  alcohol;  nence  the  preparation  should  be  preserved  in 
well-stoppered  vials  in  a  cool  and  dark  place.  Spirit  of  nitrous 
ether  should  never  be  kept  in  large  vessels  (carboys'),  since,  owing 
to  its  volatile  nature,  it  rapidly  loses  strength.  Acetic  acid  fre- 
quently occurs  in  samples  of  the  commercial  spirit;  this  is  due  to  its 
liavinz  originally  contained  aldehyde,  which,  under  ordinary 
conditions,  rapidly  oxidizes  to  acetic  acid  (CH,COH  +  0  =  CH*- 
COOH),  imparting  an  acid  reaction  to  the  preparation,  and  caus- 
ing effervescence  when  a  crystal  of  potassium  bicarbonate  is 
dropped  into  it. 

Only  the  deodorized  alcohol  of  the  U.  S.  P.  should  be  used  in 
this  preparation ;  in  the  presence  of  a  weaker  alcohol,  the  ethyl 
nitrite  rapidly  undergoes  decomposition ;  hence  the  fraudulent 
dilution  of  spirit  of  nilrous  ether  with  water  is  a  very  reprehen- 
sible practice.  Spirit  of  nitrous  ether  yields  a  green  color  with 
antipyrine  ;  if  it  contains  any  free  nitrous  acid,  it  liberates  iodine 
and  bntminc  from  their  combinations.  The  presence  of  traces  of 
nitrous  acid  may  be  detected  by  the  blue  coloration  of  guaiac 
paper.  Alkalies,  when  allowed  to  remain  in  contact  with  the 
spirit,  cause  its  gradual  decomposition. 

The  proportion  of  nitrous  etlier  in  spirit  of  nitre  cannot  be 
ascertained  by  means  of  ils  sjH'cific  gravity,  for  the  addition  of 
ethyl  nitrite  (sp.  gr.  0.900)  to  deodorized  alcohol  (sp.  gr.  O.SlfJ), 
increases  the  specific  gravity  of  the  latter  the  same  as  does  water. 


•  tl  itHuia  W  uauA  U»l  [ho  imnuni  of  Sr-lluiB  NlirlU  dimial 
"   ■■■>  l■rJr^     II  wouM  bfBMUd  If  roiiu»luiii  Silirl 
I.     Thxwrerilcim'IITnf  Spirit  ut  Kiln 
>tll*rlMin»flfa*V.tl.  r. 


Kthrr  I*  neulj  D.BM,  d 
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Assay." — The  process  of  tlie  Pharnmcopfeia  is  that  proposed  by 
A.  II.  Allen,  in  1S85,  It  consists  in  measuring  the  itilume  of 
nitrogen  dioxide  given  off  by  a  known  volume  of  the  spirit, 
when  decomposed  by  the  addition  of  potassium  iotlide  and  sul- 
phuric acid  accfirdiiig  to  the  following  equation: — 

C:,K,NO,     T     KI     -r      H,SO.     =     C,H,OH     +     KHSO,     +     I     +     NO 
Elhil  Nitrite.      I'olwium   Hul|iliurlc  Acid.  AJcuhul.  PalHBiuni  AiM    lodlM      Mlronn 

7S.n  tudlilB.  eulpiuUK  Dtmlda 

».B7 

From  this  it  is  seen  that  78.87  Gm.  of  ethyl  nitrite  will  yield 
29.97  Lira,  of  nitric  oxide,  which  meaaurra  under  normal  pressure 
lit  0°  C.  (32''  F.)  22327  Cc.  One  gramme  of  ethvl  nitrite  will 
yield  at  0°  C.  298.249  Cc.  of  nitric  oxide 

gas,  or  1   Cc,  of  the  gas  will  represent  ^ ^'°'  ^'^' 

0.OO33529  Gm.  of  ethyl  nitrite. 

NO  C,H,NO,  NO     CHiNO, 

29f.24aCc.     :    1.0        ::         1  Cc.     :    >■ 
I  =  a.(KKMJ>28. 

It  will  bo  observed  that  the  above 
figures  pxpress  the  volume  of  the  gas  at 
0*  C.  As  we  cannot  carrj-  on  the  opera- 
tion at  this  temperature,  we  must  make 
an  allowance  for  the  differencein  volume 
of  giis  at  higher  temiJeratures.  Accord- 
ing to  the  law,  gases  increase  ^4^  In 
volume,  or  0.()03(5i3  Cc.  for  each  degree 
Centigrade.  For  example,  lot  us  assume 
that  we  have  obtained  40  Cc.  of  gas,  the 
temperature  being  20°  C,  and  the  baro- 
metric pressure  740  Mm.  It  is  first  nec- 
essary to  reduce  this  volume  to  cubic 
centimeters  expres.sed  at  0°  C.  This  is 
done  by  dividing  the  number  of  cubic 
centimeters  obtained  by  1,  plus  as  many 
times  0,01(3603  as  there  are  degrees  of 
temperature;  thus  we  divide  40  hv 
1.0732(i  [1  -r  (20  X  0.0030fi3)],  whereby 
we  oblain  37.20  Cv.,  at  0*  C,  aiid  at  the 
normal  barometric  pressure  of  700  Mm. 
(30  inches).  If  accuracy  is  desired,  we 
niusl  take  thcdegree  of  barometric  pres- 
sure into  consideration,  for  according  to  *"™"' "u^SlS^iV.l^"'""" ' 
Boyle's  law,  "tlietemi»erature remaining 

the  enme.the  volume  of  a  given  quantity  of  gas  is  imrrarly  as  the 
pressure  it  bears."  Hence  we  may  make  the  necessary  com-ction 
ny  multiplying  the  volume  of  gas  bj'  the  number  of  millimeters 
(or  inches)  of  pressure  and  dividing  by  760  (or  30).    Thun,  in  this 
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example,  if  the  pn 
be  (37.26  X  740  -§-_ 


■fiO) 


I  740  Mm,,  the  corrected  volume  would 
36.27  +  Co.     If  it  is  desirable  lo 


ivert  this  into  weight  of  ethvl  nitrite,  then  we  multiply  36.27 
Cc.  by  0.CKI33.52S)  (1  Cc.  NO  =  0.0033529  +  Gm.  C,H,NO,)  = 
0.12160  +  Gm.  ethyl  nitrite.  Therefore  40  Cc.  of  nitric  oxide  gaa 
at  20°  C,  and  740  Mm.  measure  36.27  Cc.  when  reduced  lo 
0°  C.  and  760  Mm.  The  assay  operation  is  performed  with  an 
instrument  called  a  Nitrometer,  of  which  there  are  several  modi- 
fications, that  of  Curtman's  design  being  preferred  by  the  Pharraa- 
copceia.* 

ExtrcisE. — A  sample  of  5  Cc.  of  spirit  of  nitrous  ether,  when 
assayed  by  the  U.  S.  P.  process,  yielded  50  Cc.  of  nitric  oxide 
gas,  the  temperature  of  the  room  (and  that  of  the  liquid  in  ibe 
nitrometer)  being  25°  C,  and  the  barometric  pressure  750  Mm. 
How  much  nitric  oxide  (NO),  by  volume  will  it  yield,  and  also 
what  per  cent,  by  weight  will  it  contain  of  ethyl  nitrite? 

50  Cc  -f-  1.09l.'i75  [i  +  (25  X  0.0036«:i)]  =  45.85  Ce.  (corrected  for  lenip«rstnt*V 
(45.8S  CcXI^-*-  700)  =  4S.34  a-.  Nitric  Oxide  (corrected  for  temjietaiiire  luid 

Hence  5  Cc.  of  the  spirit  of  nitre  yield  9.04  +  times  its  volume 
(45.24  Cc.)  of  nitric  oxide  gas, 

45,24  Cc  X  0.0033529  =  0.151685  +  Gm.  Elhyl  Nitrite. 
Spit.  Nlln.  ElhftKllrite, 

5Cc.  =4.1Gni.     :    0,151885  100     :    i 

JT  =  3.7  ^ 

Therefore  the  sample  contains  3.7  per  cent,  by  weight  of  ethyl 
nitrite. 

Exercise. — Were  it  iwssible  to  obtain  the  theoretical  yield  with 
no  loss,  how  much  ethyl  nitrite  could  be  made  from  '550  cubic 
centimeters  of  deodorized  alcohol  U.  S.  P.? 

W©  first  a.scertain  how  much  100  fier  cent,  alcohol  is  contained 
in  550  Cc.  of  deodorized  alcohol:  550  X  0.816  (sp.  gr.)  =  448.8 
Gm.  by  weight;  92.5  per  cent,  of  this  =  415.14  Gm,  of  pure 
alcohol. 

The  reaction  lakes  place  according  to  the  equation — 
C,II,OH       +        HNO,       =       C,H,NO,       +        H,0 

AkwtMl.  NlinxuAdd.  Etbil  Nlirlio,  Wnlor, 

«  V.  U.»  p. 

As  46  part*  of  absolute  (100  per  cent.)  alcohol  are  capable  of 
yielding  74.8  parts  of  ethyl  nitrite,  hence  415.14  Gra.  of  alcohol 
would  yield  675.05  Gm.  of  ethyl  nitrite. 

Aloubiil.  Eibri  NKriu.  Alcohol.  Eibf!  Klltlte. 

46  :  74.8  415.14  / 

«  =  675.05 

Therefore,  if  the  conditions  above  stated  could  be  carried  out, 
we  would  obtain  a  yield  of  G75.05  Gm.  of  ethyl  nitrite. 
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Spiritus  Glonoixi  (Liquor  Trinitrini  B.  P. — Spirit  of  Nitro- 
glycerin).— ^This  contains  1  per  cent,  h^  weight  of  glonoin  (gly- 
ceryl or  propenyl  trinitrate),  or,  as  it  is  more  properly  known, 
nitroglycerin.  The  latter  is  obtained  by  the  action  of  a  cold 
mixture  of  nitric  and  sulphuric  acids  on  glycerin ;  the  reaction 
being 

CjHsCOH,)      4-     3HN0,     =     CjHjCNO,),  4- 3H,0 
GlyceriQ.  Nitric  Acid.  Nitroglyoerin.       Wat«r. 

Owing  to  the  explosive  nature  of  nitroglycerin,  special  attention 
is  directed  to  tne  precautions  ffiven  by  the  JPharmacopoeia  in 
regard  to  the  storage  and  handling  of  the  Spirit.  As  a  remedy 
it  should  be  dispensed  with  caution,  being  a  powerful  cardiac 
stimulant  in  doses  of  one  to  two  minims. 
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VINA  MEDlCATA-(.«W/«ito/Tr,V.«). 

Medicated  Wises  are  a  class  of  preparatiHns  similar  to  tinc- 
tures, only  differing  aa  to  menstruum,  wtiich  is,  according  to  the 
U.  S.  Pliarmacopoaia,  either  a  tlry,  white  wine  (Vinura  Albura)  or 
a  mixture  of  wliite  wine  with  alcohol. 

Red  Wine  (Vinum  Rubrum)  does  not  enter  into  any  of  the 
otlicial  medicated  wines.  Since  wines  themselves  readily  undergo 
fermentation  when  exposed  to  the  nir,  the  medicated  wines,  which 
contain  additional  extractive  Tnatter,  are  still  more  prone  to  de- 
composition, undergoing  acetic  and  mucous  fermentation,  becom- 
ing thereby  ropy  and  sour. 

In  all  instances,  in  order  to  enhance  the  stability  of  the  pre- 
paration, the  Pharmacopoeia  has  directed  the  addition  of  alcoliol, 
either  direct,  or  in  the  flavoring  constituent.  Though  not  as 
stable  as  the  tinctures,  the  medicated  wines  present  an  advantage 
in  being  of  a  lesser  alcoholic  strength,  hence  possessing  a  lower 
stimulating  effect,  which,  in  the  case  of  the  tinctures,  often  inter- 
feres with  the  action  of  certain  medicinal  agents,  such  as  sedatives, 
expectorants,  etc. 

The  greatest  care  should  be  exercised  in  selecting  only  the 
purest  wine  obtainable,  and  it  should  be  subjected  to  the  proper 
tests  as  specified  in  the  Pharmacopteia.  Medicated  Wines,  owing 
to  their  liability  to  chiinge,  should  be  made  up  in  small  quantities 
only,  and  kept  in  well-stopperetl  bottles,  in  a  cool  place. 

It  is  a  very  important  point,  in  the  preparation  of  medicated 
wines,  to  observe  that  the  wine  employed  be  cif  proper  alcoholic 
strength.  With  this  object  in  view,  the  U.  S.  Pharmacopceift  has 
given  a  ready  metiiod  for  the  estimation  of  alcohol  in  wines,  which 
13  also  applicable  to  some  tinctures  and  fluid  extracts.  In  addi- 
tion to  this,  there  is  another  accurate  method  which  is  often 
employed  by  chemists ;  this  consists  in  mixing  a  certain  %'olume 
(say  50  Cc.)  of  a  wine  or  fluid  containing  alcohol  with  an  equal 
bulk  of  water  (neutralizing  anv  free  acid  that  may  be  present,  by 
the  addition  of  a  little  onalk),  then  distilling  carefully  until  a 
volume  of  distillate  is  obtained,  equal  to  that  of  the  sample  of 
wine  or  fluid  taken  (.^0  Cc.  as  above).  This  distillate  represents 
the  alcoholic  strength  of  the  sample,  which  is  readily  ascertainud 
by  the  determination  of  its  specific  gravity  and  then  hnding  the 
corresponding  percentage  in  the  alcoholonietric  tables. 
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nae, 

ViNUM 

Antimonii,  .  .  . 
Colchici  liadicis, 
Colchioi  8eminifl, 
ErgoUc,    .    .   .    . 

Ferri  Amammf  . 
Ferri  Citratis, .  . 
Ipecacaaiihse,  .   . 

Opii 

Album, 

Rubmra,  .    .   .    . 


VINA  MEDICATA,  U.  8.  P. 

Active  OtnatituenU^ 

Tartar-Emetic,  0.4  %. 
Colchicum  Root,  40  %. 
Colchicum  Seed,  15  %. 
Ergot,  15  %, 


Cit.  Iroo  and  Qninine,  5  ^. 
Cit.  Iron  and  Ammonium,  4  % 
Fl'd.  Ext.  Ipecac,  10  %, 
Powd.  Opinm,  10  %. 
Alcohol,  10-14  %,  by  weight. 
10-14  %, 


It 


4» 


Properiie*.         Dot^, 

Expectorant,  30-60  n^. 
,  Diuretic,  10-60  n^. 

"  30-120  nt. 

Emmenago^e, 

Parturient,    3-15  Ce. 
Tonic,  8-15  Cc. 

8-15  Cc. 
'  Expectorant,  10-30  n\^ 
I  Sedative,  15-20  nt. 


*  See  Footnote,  |Mige  225. 
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TINCTURE— ( T!,ia><re»). 
Ti'iikturm,  Genu. ;  Ttintarft,  Alomlen,  French  ;  Almhohdiu,  Span. 

Tinctures  are  alcoholic  or  partially  alcoholic  solutions  of  the 
useful  constituents  of  drugs,  which  are  usually  not  wholly  solu- 
ble in  the  menstruum.  (Tincture  of  Iodine,  Tinct.  of  Ferric 
Chloride,  and  perhaps  a  few  others  are  included  in  lliia  class  from 
long  custom). 

Menstruum. — The  strength  of  the  menstruum  employed  in 
different  tinctures  varies  according  to  the  nature  of  the  drug. 
Before  a  suitable  menstruum  can  be  selected,  the  nature  of  the 
active  constituents  of  the  drug  must  be  studied,  and  such  a  sol- 
vent selected  as  will  take  up  those  principles  with  as  little  inert 
matter  as  possible,  and  yet  yield  a  permanent  and  elegant  prep- 
aration. For  this  reason,  various  nienstruit  are  directed  by  the 
Pharmacopoeia,  and  unless  for  a  satisfactory  reason,  a  weaker  or 
stronger  menstruum  than  that  directed,  should  not  be  employed. 

The  most  common  menstruum  employed  is  alcohol  diluted  to 
different  degrees  of  strength.  The  alcohol  of  the  U.  S.  Pharma- 
copoeia is  directed  to  be  of  the  specific  gravity  0.820;  that  of  the 
British  0.838 ;  of  the  German,  0,830  to  0.834  ;  and  of  the  French, 
0.819.  In  a  few  instances,  the  U.  S,  Pharmacopoeia  directs  the 
addition  of  glycerin  to  the  menstruum;  this  adds  to  the  perma- 
nency of  tinctures  containing  tannin-like  principles.  Such  men- 
strua as  aromatic  snirit  of  ammonia  and  ethereal  spirit  (ether  7  p., 
alcohol  3  p.),  are  also  employed,  these  being  known  as  ammoniated 
Ihu^uren  and  ethereal  tinctures* 

Strength. — The  U.S.Pharmacopceia  directs  a  certain  quantity 
of  the  air-dried  drug,  expressed  in  grammes,  to  be  employed  to 
make  1000  cubic  centimeters  of  the  finished  tincture. 

The  British  Pharmaco[Hvia  directs,  on  an  average,  one  part  (by 
weight)  of  the  drug  to  be  represented  by  8  parts  by  measure  of 
the  finished  tincture.  In  the  French.  (.Jerman  and  Austrian 
Pharraacopipias,  one  part  of  the  drug  (by  weight)  is  represented 
by  5  or  10  parts  (by  weight)  of  the  tincture.  The  strength  of 
tinctures  prepared  from  potent  drugs  varies  considerably  among 
different  foreign  Pharmacopteias.  It  is  therefore  well  to  bear 
this  important  point  in  mind  in  dispensing  U.  S.  Pharmacopceia 
tinctures  in  foreign  prescriptions. 
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Pkeparatios. — For  the  preparation  of  tinctures  only  the  hesl 
obtainable  quality  of  a  drug  should  be  employed.  The  use  of 
cheap  aod  second-rate  material  is  a  culpable  and  reprehensible 
practice.  The  market  atfords  an  abundance  of  first-class  drugs 
at  a  reasonable  price  for  the  quality. 

The  various  inethods  employed  in  the  preparation  of  tinctures 
are: — first.  Solution;  second,  Maceration;  third,  Dig^tion :  fourth, 
Percolation. 

1st.  Soliitimi. —  This  is  applicable  in  such  instances  as  tinctures 
of  iodine  end  tolu,  where  the  material  is  wholly  or  practically 
soluble  in  alcohol. 

2d.  Mareratiou.i — This  process  la  preferred  by  the  majority  of 
foreign  pharmacoiKtias.  For  this  purpose  large,  strong  bottles 
with  a  wide  mouth  are  selecled,  the  arug  (in  coarse  jMwder  or 
particles)  and  menstruum  are  introduced,  and  they  are  then  well 
t^rked  and  set  aside  for  a  period  of  from  7  to  14  days.     The  tern- 

Kratiire  of  the  room  should  be  about  20°  C. ;  the  bottles  should 
conveniently  placed,  so  that  they  may  be  shaken  once  or  twice 
daily.  At  the  end  of  the  period  of  maceration  the  fluid  {lortion 
is  drained  otl',  the  residue  Itieii  transferred  to  the  strainer, deprived 
of  lui  much  of  the  fluid  as  possible  by  hand  pressure,  then  enclosed 
rely  in  the  straining-cloth,  and  subjected  to  pressure  in  a 
tincture   press.     The  tincture  is   allowed   to  settle  and  is  then 
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filtered.  No  attempt  is  made  to  bring  the  strained  liquid  to  a 
definite  volume  by  washing  the  dregs  with  menstruum, 

3d.  Digention. — This  is  maceration  between  the  temperatures 
of  30"  and  40°  C.  It  is  employed  in  such  cases  wliere  the  drug 
is  difficult  of  extraction,  or  where  rapid  exiiaustion  is  dwired. 
In  this  operation  the  drug  and  menstruum  should  be  placed  in  u 
large  glass  flask,  wliich  is  placed  on  a  water-  or  sand-uatli.  The 
flask  is  closed  with  a  perforated  stopper,  into  which  may  be  fitted 
an  inverted  condenser  (Fig.  151),  or  a  long  (4— 5  ft.)  plain  glass  lube 
(air  cooler),  tor  the  purpose  of  condensing  the  volatilized  solvent. 
The  apparatus  is  allowed  to  become  cold  before  the  contents  are 
drained  off. 

4th,  Percolatinn. — While  the  principle  of  percolation  or  dis- 
placement has  been  known  and  applied  in  chemical  and  indus- 
trial operations  for  a  very  long  time,  it  was  first  applied,  officially, 
to  the  preparation  of  tinctures,  fluid  extracts,  etc,  in  this  country, 
ill  the  Pharmacopoeia  of  1840.  It  is  now  also  recognized  to  sonie 
extent  by  the  pharmacopoeias  of  England,  France,  tinrmany, 
Switzerland,  etc. 

Percolation  as  applied  to  the  preparation  of  tinctures,  although 
demanding  aire  and  close  attention,  is  not  fraught  with  the  same 
difficulties  as  in  the  preparation  of  fluid  extracia,  since  the 
volume  of  menstruum  is  largely  in  excess  of  that  necessary  to 
insure  the  exhaustion  of  the  drug.  This  should  not,  however, 
load  to  carelessness,  for  no  matter  how  large  the  excess  of  men- 
struum may  he,  should  the  operator  have  packed  the  drug  care- 
lessly, and  not  have  devoted  pro|>er  atleHtion  to  the  operation, 
exhaustion  cannot  be  expected.  The  U.S.  Pharmacopoeia  directs 
a  short  period  of  maceration,  previous  to  beginning  percolation. 
This  precaution  should  always  be  observed,  and  the  time  should 
rather  be  lengthened  than  shortened.  The  British  PliArmacopcBia 
demands  a  preliminary  maceration  of  forty-eight  hours,  which  is 
certHinly  a  point  in  its  favor. 

The  U.  S.  Pliarmacopa-ia  directs  that  the  drug  be  percolated 
until  a  certain  volume  (1000  Cc.)  is  obtained.  Hence,  the  men- 
fttruuin  which  is  retained  by  the  drug  is  lost.  To  avoid  this,  it 
has  been  suggested  to  adopt  the  method  of  the  British  Pharoia- 
co|HJuia,  According  to  this,  after  the  whole  of  the  menstruum 
(equal  in  volume  to  the  Cjuantity  of  tincture  to  be  obtained)  has 
Iwcn  added,  and  percolation  ceases,  the  marc  is  to  be  transferred 
to  a  tincture  press,  the  expressed  and  filtered  liquid  mixed  with 
the  pi'rcolate,  and  the  whole  then  made  up  to  the  projier  volume 
by  adding  more  menstruum. 

Some  operators  attempt  to  recover  the  men.struum  retained  by 
tho  drug  by  forcing  it  out  with  water.  This  is  not  advisable, 
since  the  vegetable  tissues,  on  coming  in  contact  with  water,  swell 
and  often  choke  the  percolator.  Besides,  water  takes  up  other 
principles  than  alcohol,  and  since  the  dilTusion  of  the  one  into 
the  otner  cannot  be  prevented,  this  diluted  menstruum,  generally 
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contaminated  with  inert  extractive,  flows  into  the  more  or 
less  alcoholic  percolate,  causing  thereby  cloudiness  or  precipita- 
tion. 

Tlie  practice  of  preparing  tinctures  by  diluting  Fluid  Ex- 
tracts' should  be  condemned,  particulady  so  in  the  case  of  jrotent 
drugs. 

pKESKKVATioN. — Tinctures  should  be  kept  in  well-stoppered 
bottles,  away  from  the  direct  rays  of  the  sun.  As  a  guide  to  the 
t.'Slinialion  of  the  quality  and  strength  of  tinctures,  the  German 
Pharmncopfeia  specifies  the  limits  of  specific  gravity;  the  per- 
centage of  dry  residue  left  on  evaporation  on  the  water-bath ;  the 
percentage  of  ash;  or  the  percentage  of  acid  expressed  in  railli- 
grammes  of  KOH,  necessary  to  neutralize  10  Gm.  of  tincture 
diluted  with  100  Gra.  of  water.  These  figures,  however,  do  not 
give  any  decisive  clue  as  to  the  quality  of  the  tincture.  When 
the  activity  of  a  drug  resides  in  certain  definite  proximate  prin- 
ciples, the  only  accurate  method  of  judging  the  quality  of  its 
preparations  is  by  assay.  The  U.  S.  Pharmacopa-ia  has  thus 
stAndurdized  two  of  its  tinctures,  viz.,  those  of  Opium  and  Nux 
Vomica. 


TINCTURE  HERBARDM  RECENTIUM. 

This  class  of  preparations  was  introduced  many  years  ago  by 
Hahnemann,  and  is  ext*tnsively  used  at  present  in  lioma-uputhic 
and  eclectic  practice.  They  were  first  prepared  by  the  addition 
of  the  freshly-expressed  juice  to  twice  its  weight  of  alcoliol.  The 
United  States,  as  well  as  French  Pharmawipceias,  adopted  the 
process  of  Houlwiran,  which  consiste<l  in  macerating  the  fresh,  cut 
or  bruised  drug  with  alcohol  in  definite  pro|Kirtions.  As  a  rule, 
these  are  very  active  preparations,  for  it  is  justiv  claimed  that  the 
process  of  drying,  in  order  to  prepare  drugs  for  the  process  of 
grinding  and  ]H)wdering,  iniures  or  alters  many  sensitive  active 
principfc.  On  the  other  hand,  uniformity  in  the  strength  of 
these  preparations  cannot  be  cx[»ected,  for  the  freshly-collected 
drug  contains  a  variable  amount  of  moisture,  according  to  the 
time  of  galliering  and  the  length  of  subsequent  exposure.  The 
U.S.  Pharinacopu.'ia+  gives  t)ie  following  directions:  "These  tinc- 
tures, when  not  otherwise  directed,  are  to  be  prepared  by  the  fol- 
lowing formula:  Take  of  the  fr(«h  herb,  bruised  or  crushed, 
500  Gm-)  alcohol,  l(KK)  Co.;  macerate  the  herb  with  the  alcohol 
for  fourteen  days;  then  express  the  liquid  and  filter."  Among  the 
tinctures  made  hy  this  pro*^ss  and  in  frequent  use  are  those  of 
Rhus  Toxicodendron,  Conium,  Digitalis,  Hyoscysmus,  Pulsatilla, 
(ielsemium,  Aconite,  Uelladonna,  etc. 
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8UCCI— JUICES. 


These  are  a  class  of  preparations  official  in  tlie  British  Pharma- 
cBptpia,  made  by  bruising  and  expressing  fresh,  succulent  drugs. 
The  juice  is  then  mixed  with  a  definite  volume  of  aJcoliol  (1  vol. 
alcoliol  to  3  vols,  juice),  the  mixture  set  aside  for  seven  days,  and 
filtered.  These  preparations  vary  in  strength  for  tliesame  iv^isons 
which  were  just  given  under  Tinctures  of  Fresh  Herbs,  which 
latter  were  introduced  into  the  U.  S.  I'harmacopceia  in  lieu  of  tho 
"  Succi," 

The  British  Pharmacopo-ia  recognizes  Succus  Belladonna;, 
Conii,  Hyoscyami,  Scoparii,and  Taraxaci. 


EXPLANATOEY  (Tinctuees). 

There  are  71  tinctures  otficial  in  the  U.  S.  PharmacoptEia. 

TlNCTURA  Ferri  Chloridi. — This  preparation  should  be  al- 
lowed to  stand  at  least  3  months  before  being  dispensed,  as  directed 
by  the  U.  S.  Pharmacopoeia.  By  this  time  it  will  have  developed 
an  agreeable  ethereal  odor  due  to  the  formation  of  a  small  amount 
of  ethyl  chloride  (C^HjCJ).  Tincture  of  iron  is  incompatible  with 
alkalies,  alkaline  earths  or  carbonates  (production  of  FeifOH)^  or 
FcjOit;  likewise  with  preparations  containing  tannic  acid  (inky 
mixtures);  also  with  mercurous  salts  (forming  mercuric  com- 
pounds) ;  with  mucilage  of  acacia  it  often  produces  a  jelly. 

Amiy. — See  Liquor  Ferri  Chloridi. 

TrscTURA  loDi, — Freshly  prepared  tincture  of  iodine  forms  a 
precipitate  upon  the  addition  of  water ;  after  long  standing,  how- 
ever, it  is  often  found  to  yield  a  clear  solution  with  water.  This 
is  due  to  the  formation  of  hydriodic  acid  produced  by  the  reaction 
between  the  iodine  and  alcohol. 

The  British  Pharmacopoeia  adds  potassium  iodide  to  its  tinc- 
ture for  the  purpose  of  rendering  it  miscible  with  water.  This  is 
not  objectionable  when  it  is  intended  for  internal  use ;  hut,  aa  it 
is  exceedingly  rare  to  administer  iodine  in  this  form,  the  advan- 
tage of  the  addition  of  KI  is  scarcely  apparent. 

The  tincture  should  be  recently  prepared.  It  is  incompatible 
with  salts  of  the  metals  (forma  insoluble  metallic  iodides) ;  also 
alkalies,  alkaline  carbonates,  ammonium  chloride  (iodide  of  nitro- 
gen, explosive),  starch  (iodide  of  starch),  sodium  byposulphito 
(decolorized),  and  most  alkaloids. 

The  so-called  Decolorized  Tincture  of  Iodine  is  made  by  digest- 
ing 10  parta  each  of  iodine,  sodium  hyposulphite  and  water,  until 
souition  is  effected,  then  adding  16  parts  of  spirit  of  ammonia. 
shaking,  adding  75  parts  of  alcohol,  and  filtering  after  three  days. 
The  title  of  the  preparation  is  very  misleading,  for  it  does  not 
contain  a  trace  of  free  iodine,  it  having  all  combined  with  the 
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alkalies,  forming  sodium  and  ammonium  iodide,  sodium  tetra- 
thinnate.  with  some  ethyl  iodide  (CtHjI)  and  triethylamine  hydrio- 
(li(ie(N(C,H.),Hl). 

A»3<i]/. — The  U.  S.  Pharmacopoeia  directs  that  6.3  Cc.  of  the 
tincture  be  added  to  a  solution  of  2  Gm.  of  potassium  iodide  in 
"2o  Cc.  of  water:  the  alkali  iodide  is  added  for  the  purjiose  of  pre- 
venting the  precipitation  of  the  iodine  in  the  aqueous  liquid. 
(Jelatinized  starch  is  then  added,  which  forms  a  blue  colored 
solulion  with  the  free  iodide.  To  the  mixture  is  now  slowly 
aiMeil  decinorniai  solution  of  sodium  hyjwsulphite."  until  the 
blue  color  disappears.  One  molecule  of  iodine  (2  X  126.6  parts) 
unites  wilh  the  two  molecules  of  sodium  hyposulphite  (2  X  247,6 
parts)  to  form  the  soluble,  colorless,  sodium  lodide.thus: — 


Hodlum  lln«ulpliJiT. 


Tetnlhliuiur. 


lOH^ 


«.7fl        Gm.  Hyp»!Ulpbil«(IO00Cc.)  ^  12.e«  Gm.  Iodine. 

0.03471:  ■■  (I  Ct.l  =  0.012«H     - 

35  a'.  HypwQlphite  =  35  X  0  0126B  =  0.443  +  Gin.  Iodine. 

Since  fi.3  Cc.  of  tincture  were  taken,  then  it  must  contain  of 
iodine  [(0.443  ^  6.3)  x  100]  =  7  Gm.  in  100  Cc. 

Ti-VCTLRA  Opii. — The  directions  of  the  Pharmaeopceia  should 
be  strictly  adhered  to,  in  the  emidoymcut  of  a  powdered  opium, 
the  morphine  strength  of  which  has  been  previously  ascertained 
by  assay.  Crude  opium  (except  on  a  nianufacturing  scale,  and 
with  rigid  assay  of  the  product)  should  never  be  used,  because, 
from  its  variable  percentage  of  moisture,  it  would  yield  a  prepara- 
tion of  a  verj-  unreliable  strength.  The  object  of  the  Pharmaco- 
pivia  is  to  secure  uniformity  of  strength  ;  any  deviation  from  this, 
in  so  important  a  preparation,  is  indeed  a  serious  matter. 

Asmy. — The  present  official  method  of  assay,  for  this  tincture, 
is  verj'  simple,  and  no  apothecary  should  excuse  himself  for 
applying  it.     The  process  is  as  follows : — 

"  If  100  Cc.  of  Tincture  of  Opium  be  as.sayed  by  the  process  im- 
mediately following,  it  should  yield  from  1.3  to  1.5  Gm.  of  crys- 
tallized morphine. 

Asmy  of  Tmcture.  of  Ophim. 

Tittcnre ot Op\t\iu.  nnr  kHHdrrit  eabirttntimrttn 100     Cc. 


Alcahal, 
Ether. 
WaU:T,  cAcli,  a 


,  Ihrrt  and  ficr-tmlht  cubic  efnlintflm,  . 


3  5Cc. 


Muficienl  quanliljl. 

Evaporate  the  tincture  to  about  20  Cc.,  add  about  40  Cc.  of 
water,  mix  thoroughly,  and  set  the  limiid  aside  for  an  hour,  oc- 
casionally stirring,  and  disintegrating  the  resinous  Bakes  adhering 
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to  the  capsule.  Then  filter,  and  wash  the  filter  and  residue  with 
water,  until  all  soluble  matters  are  extracted,  collecting  the  wash- 
ings separately." 

The  tincture  should  be  slowly  evaporated  in  a  dish  or  beaker 
glass  of  about  150  Cc  capacity,  on  u  water-bath,  and  not  boiled. 
A  higher  temperature  will  result  in  a  partial  destruction  of  the  mor- 
phine. Before  an  attempt  is  made  to  precipitate  the  morphine,  such 
impurities  as  resin  and  caoutchouc,  with  as  much  coloring  and 
extractive  matter  as  possible,  should  be  removed ;  otherwise  those 
would  be  carried  down  with  the  morphine  precipitate,  and  give 
false  results.  Hence  the  tincture  is  evaporated  to  a  small  bulk 
(20  Cc),  when  the  loss  of  alcohol  causes  tlie  partial  separation  of 
the  resin  and  caoutchouc.  This  is  made  more  complete  by  the 
addition  of  40  Cc.  of  colil  water,  in  which  these  are  comparatively 
insoluble.  After  standing  the  specified  time,  it  should  be  carefully 
filtered  through  a  smcdl  (3  in.)  plain  filter,  the  guiding-rod  being 
used  to  direct  the  flow  of  fluid  without  loss.  The  residue  in  the 
capsule  or  beaker  is  rinsed  on  to  the  filter  and  the  wa.shing  con- 
tinued until  the  filtrate  comes  through  devoid  of  all  traces  of 
bitter  taste ;  or  better,  until  a  few  drops  of  the  filtrate  collected 
on  a  watch-glass,  and  acidulated  with  a  drop  of  dilute  hydro- 
chloric acid,  ceases  to  give  a  precipitate  witii  Mayer's  Reagent* ; 
or  with  Lugol's  Solution. 

"  Evaporate  in  a  tared  capsule,  first,  the  washings  to  a  small 
volume,  then  add  the  first  filtrate,  and  evaporate  tlie  whole  to  a 
weight  of  14  Gm.  Rotate  the  concentrated  solution  about  in  the 
capsule  until  the  rings  of  extract  are  redissolved,  pour  the  liquid 
into  a  tared  Erlenmeyer  flask,  having  a  capacity  of  about  100  Cc., 
and  rinse  the  capsule  witli  a  few  drot)s  of  water  at  a  time,  until 
the  entire  solution  weighs  20  Gm.  Then  add  lOGm.  (or  12.2Cc.) 
of  alcohol,  shake  well,  add25Cc.  of  ether,  and  shake  again.  Now 
add  the  ammonia  water  from  a  graduated  pipette  or  burette, 
stopper  the  flask  with  a  sound  cork,  shake  it  thoroughly  during 
ten  minutes,  and  tJien  set  it  aside,  in  a  moderately  cool  place,  for 
at  least  six  hours,  or  over  night." 

The  weaker  solution  is  first  evapomted  to  a  small  volume,  and 
the  first  filtrate,  which  contains  nearly  all  of  tlie  morphine,  is 
then  added.  In  this  way  the  injurious  efioct  of  prolonged  heat 
is  avoided.  After  having  transferred  the  entire  solution  into  a 
tared  assay  flask,  by  washing  with  a  little  water  until  tlic  whole 
weighs  20  Gm.,  we  are  ready  for  the  precipitation  of  the  mor- 
phine. This  alkaloid  is  in  solution,  combined  chiefly  with 
mei^onic  acid,  and  inasmuch  as  mornbine  is  practically  insoluble 
in  water  (1  iu  4350),  it  may  bo  readily  precipUated  from  its  solu- 
tion by  the  addition  of  an  alkali,  preferably  ammonia  (siooe 
soda  or  potassa  readily  dissolves  this  alkaloid).    The  ammonia 
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waUir  must  be  of  t«n  per  cent,  strength,  and  not  more  tlinn  3^ 
Cc.  sliouIH  be  added,  for  an  exwss  of  this,  over  and  above  tliat 
necessary  to  combine  with  the  meconic  acid  present,  will  cause 
some  of  the  morphine  to  be  retained  in  solution.  Alcohol  and 
ether  are  added  before  the  umniouia  water;  llie  volume  of  tlie 
former  is  not  sutBcient  to  exert  any  solvent  eli'ect  on  the  mor- 
phine, while  it-'*  presence  serves  to  I'elain  the  coloring  matter  in 
soluiion,  preventing  its  being  carried  down  with  the  mor- 
phine. The  ether  serves  to  promote  the  rapid  and  thorough 
separation  of  the  morphine  as  well  as  to  take  up  coloring  matter 
and  narcotine. 

"  Remove  the  stopper  carefully,  and,  should  any  crystals  ad- 
here to  it,  brush  them  into  the  flask.  Place  in  a  small  funnel 
two  rapidly -acting  filters,  of  a  diameter  of  7  Cm.,  plainly 
folded,  one  within  the  other  (the  triple  fold  of  the  inner  filter 
being  laid  against  the  single  side  of  the  outer  filter),  wet  them 
well  with  ether,  and  decant  the  ethereal  solution  as  completely  as 
possible  upon  the  inner  filter.  Add  10  Cc,  of  ether  to  the  contents 
of  tlie  flask,  rotate  it,  and  again  decant  the  ethereal  layer  upon 
the  inner  filter.  Repeat  this  operation  with  another  portion  of 
10  Cc.  of  ether.  Then  ytour  into  the  hllerthe  liquid  in  the  flask, 
in  portions,  in  such  a  way  as  to  transfer  the  greater  portion  of  the 
crystals  to  the  filter,  and,  when  this  has  pas^  through,  transfer 
the  remaining  crystals  to  the  filter  by  washing  the  flask  with 
several  portions  of  water,  using  not  more  tlian  about  10  Cc.  in  all. 
Allow  the  double  filter  to  drain,  then  ap])ly  water  to  the  crystals, 
drop  by  drop,  until  they  are  practically  free  from  mother-water, 
and  afterwards  wash  them,  drop  by  drop,  from  a  pipette,  with 
alcohol  previously  saluraled  with  powdered  morphine.  When 
this  has  passed  through,  displace  the  remaining  alcohol  by  ether, 
using  about  10  Cc,  or  more  if  necessary.  Allow  the  filler  to  dry 
in  a  moderately  warm  place,  at  a  temjjerature  not  exceeding  CO* 
C,  (140°  F.)  until  its  weight  remains  constant,  then  carefully 
transfer  the  crystals  to  a  tared  watch  gloss  and  weigh  them. 

"The  weiglit  found  represents  the  amount  of  crystallizwl  mor- 
phine obtained  from  UlO  Cc.  of  the  Tincture." 

The  lilter  is  first  weltt-d  with  ether,  otherwise,  should  some  of 
the  aqueous  filtrate  l>e  jioured,  through  carelessness,  on  the  filter, 
this  would  prevent  the  ether  from  filtering  through.  After  the 
ether  washings  have  all  lieen  decanted  upon  the  filter,  the  latter 
im  allowed  to  stand  a  few  minutes  nntil  the  ether  has  evatmratctt, 
then  the  aijueous  fluid  containing  the  crystals  of  morpnine  in 
suspension  is  poured,  in  mrtions.  u|>ou  the  filler.  Crystals 
always  ronmiu  adhering  to  tiie  sides  of  the  fliisk.  These  can  bo 
easily  removed  by  rinsing  out  first  with  a  portion  of  the  filtrate, or, 
if  necessary,  they  may  be  detached  by  means  of  a  rubber- tipjied 
class-riHl.  The  flask  is  now  rinsiHl  out  with  10  Cc.  of  water,  used 
in  portions.  The  U.  S.  P.  directs,  that,  as  soon  qs  the  filter  has 
drained,  water  should  be  dropped  (not  poured)  over  thu  crystals 
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until  they  are  free  from  mother  liquor;  for  this  purpose  not  more 
than  about  8  to  10  Oc.  of  water  should  be  used.*  U  the  crystals 
are  of  a  light  gray  or  buff  color,  they  will  be  sufficiently  pure, 
but  ahould  thev  be  of  u  brown,  or  very  dark  gray  color,  then  they 
should  be  furtfier  washed  with  alcohol  salurated  with  morphine, 
followed  with  ether  as  directed.  It  la  important  that  the  elher 
follow  the  morphiuated  alcohol  as  soon  as  the  latter  has  dis- 
appeared from  the  surface  of  the  precipitate  on  the  filter;  other- 
wise, the  morphine  introduced  by  the  morphinated  alcohol  might 
remain  in  the  precipitate,  upon  evaporation  of  the  alcohol,  and 
the  ether  would  not  be  able  to  displace  it.  The  drying  is  done  at 
a  moderate  heat,  since  it  is  only  necessary  to  remove  the  ether, 
when  crystallized  morphine  will  remain  behind. 

Tincture  of  Opium  is  incompatible  with  solutions  containing 
free  ammonia  (aromatic  spirit  of  ammonia),  solutions  containing 
tannic  acid,  and  other  substances  affecting  alkaloids. 

One  grain  of  iwwdered  opium  is  represented,  in  U.  S.  measures, 
by  10.5  minims  (U.  S.),  14  minims  (B.  P.)  11.3  minims  (Ph.  Ger.), 
and  H  minims  (Fr.  Ph.)  of  the  tincture. 

The  [lowdered  or  dry  opium  employed  by  these  several  Phar- 
macopoeias should  contain  of  morpliine,  13  to  15  per  cent,  of  crvs- 
tallized  (U.  S.),  about  10  per  cent,  of  anhydrous  (B.  P.),  at  least'lO 
to  12  per  cent,  of  anhydrous  (Fr.  Ph.),  and  10  per  cent,  of  anhy- 
drous {Ph.  Ger.). 

One  hundred  parts  of  crystallized  morphine  correspond  to 
94.06  parts  of  anhydrous;  and  100  parts  of  anhydrous  correspond 
to  106.31  parts  of  crystallized  morphine. 
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KXTKACTA  n.\ni>\-{FI„i.l  Exfr'.ct,). 

Fi.riD  Extracts  an?  concentrated  fiuiJ  preparutions  of  nearly 
iinifonn  slrenKtli,  representing  the  activity  of  the  drug,  volume 
for  Wight.  W'lien  proprrli/  prepared  they  afford  a  permanent, 
active,  coocentrut^d  liquid,  representing  llie  drug  in  definite  pro- 
portions. 

As  required  by  the  U.  S.  Pharmacopwia,  1  cubic  centimeter  of 
the  preparation  represents  the  medicinal  activity  of  1  gramme 
of  the  drug.  Previous  to  1880,  the  strength  was  represented  by 
1  troy-ounce  of  the  drug  to  1  (luidounce  of  the  Huid  extract.  On 
comparison  it  will  be  seen  that  our  present  fluid  extracts  are 
about  5  )ier  cent,  weaker  than  those  of  tlie  Pliarmaco|xeia  of 
1870,  thus:— 

100  tmy  tmnrra  of  drag  (3110.4  GtD.)  yirlil  100  fliiiilonnccs  (2!)5(),4  Cc.)  of  flaid 

extract.- U.  S,  P..  IWO. 
100  gramma  of  drag  ;ield  100  Cc.  of  Said  extmft.— U.  3.  P..  1 'WO  and  1880. 

It  will  be  seen  tliat  according  to  the  U.  S.  Pharmacopceia  of  1870, 
3110.4  Gm.  (100  troy  ounces)  of  drug  yielded  -2906.4  Cc.  (100 
rtuidounces)  of  fluid  extract,  instead  of  3110.4  Cc,  as  the  present 
Pliarmacopieift  requires;  lience  there  is  a  difference  of  154  Cc. 
in  the  proportion  of  volume  to  drug,  wiiicli  render  our  present 
fluid  extract*  alwut  5  per  cent,  weaser  as  compared  with  those 
based  on  troy  weight  and  fluidounces,  and  which  is  certainly  a 
point  in  their  favor. 

The  British  Pharmacopoeia  directs  that  its  liquid  extracts  (with 
the  excejitton  of  those  of  cinchona,  glycyrrliiza,  opium  and 
pareira),  he  made  of  the  strength  of  1  avoirdupois  ounce  to  1 
nuidounce  imperial.  They  are  practically  identical  with  our 
own. 

The  German  Pharmacopa?ia  has  introduced  four  fluid  extracts', 
the  method  of  preniiration  and  strength  of  wliich  is  the  same  as 
those  directed  by  llie  V.  t>.  I'harmaeopoeia. 

The  U.  S.  PhMrmacoixifin  directs  that  all  fluid  extracts  be  pre- 
pared by  the  process  of  percolation,  with  authority  to  employ  the 
method  of  repercolation,  if  this  be  found  desirable. 

MENsmrtiM. — The  U.  S.  Pharmacopoeia  directs  the  employ- 
ment of  certain  menstrua,  which  are  selected  with  the  view  of 
extracting  all  the  activity  of  the  drug,  and  at  the  same  time  of 
affording  a  stable  preparation.  The  different  menstrua  employed 
consist  of  alcohol,  various  mixtures  of  alcohol  and  water,  and 
either  of  these  in  conjunction  with  glycerin.  In  two  instances 
(trilicum  an<l  tafltiineai  boiling  water  is  employe<l  lo  exhaust  the 
drug,  with  aubse^iuent  adiliiion  of  alcohol,  or  alcohol  and  glycerin, 
lo  inxurc  the  statutity  of  thu  pre{)aration. 

Acetic  acid  of  a  strength  varying  from  about  00  jwr  cent,  to 
20  per  cent,  or  less,  ha«  Wen  used  by  Dr.  S<)uibb  as  a  menstruum 
for  drugs  containing  ethereal  oils,  aromatic  resins,  alkaloids,  etc. 
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It  is  claimed  to  yield  a  very  effective  and  palatable  preparation  ;  in 
experiments  with  nux  vomica  and  belladonna  this  menstruum 
lias  proven  its  superiority  to  alcohol. 

Fluid  Extracts  are  prepared  by  "  simple  "  or  "  fractional  perco- 
lation." By  "  simple  "  percolation  we  understand  that  the  entire 
drug  is  percolated  at  one  operation;  under  tliis  bead  we  have  the 
official  process,  that  of  vacuum  pcrcoiaiion,  and  percolation  conibiiunl 
milk  mac/rration  and  pressuTe.  In  "fractional  percolation"  the 
drug  is  divided  into  two  or  more  portions,  the  reserved  (first) 
percolate  from  each  portion  is  set  aside,  while  the  sub9e<|ueiit 
(weaker)  percolates  are  employed  for  macerating  and  percolating 
each  subsequent  portion.  Tiiis  process  is  known  as  that  of 
repercolation. 

PERCOLATION  (U.  8.  Pharmacttpiria  Procan). 

The  U.  S.  Pliarmacopceia  of  1890  directs  that  all  fluid  extracts  be 
prepared  by  the  process  of  percolation.  1000  Gm.  of  the  drug  of 
the  proper  degree  of  fineness  are  moistened,  packed,  macerated 
and  percolated  (see  Percolation,  page  191), until  exhausted.  From 
700  to  900  Cc.  of  the  firitt  portion  of  the  percolate  are  pre- 
served, and  the  weaker  portion  is  evaporated  at  a  low  tempera- 
ture (50°  C),  to  the  consistence  of  a  soft  extract,  which  is  then 
dissolved  in  the  reserved  portion,  to  which  enough  menstruum  is 
finally  added  to  make  the  finished  preparation  measure  1000  Cc 
The  objections  to  the  [J.  S.  Pharmacopceial  process  of  1870  were 
that  the  weak  percolate,  when  evaporated  to  an  ascertained  volume, 
sustained  a  loss  of  most  or  all  of  its  alcohol,  leaving  a  more  or  less 
aqueous  residue,  which,  when  added  to  the  strongly  alcoholic 
reserved  portion,  caused  a  precipitation  of  more  or  less  resinous 
or  other  active  matter.  The  operator  should  be  careful  not  to 
employ  too  high  a  degree  of  temperature  in  evaporating  the  weak 
percolates,  otherwise  injury  or  destruction  of  organic  principles  is 
liable  to  occur.  The  official  process  is  often  objected  to,  because 
of  the  employment  of  hejit  in  part  of  the  operation  ;  however  it 
must  be  remembered  that  from  75  to  90  per  cent,  of  the  activity 
of  the  lirug  is  represented  bv  tlie  reserved  portion,  and  that  biit 
a  very  small  percentage  is  sulijected  to  the  action  of  heat,  as  a  rule, 
which,  if  properly  regulated,  will  not  materially  injure  the  prep- 
aration (exceptions  are  Allium,  Prunus  Virginians,  etc.). 

Repercolation  ("  fractional "  *  percolation),  as  described  by  Dr. 
Sfjuibb,  its  originator  (1866),  "  consists  in  the  successive  applica- 
tion of  the  .same  percolating  menstruum  to  fresh  portions  of  the 
substance  to  be  percolated."  Its  object  is  the  preparation  of  a 
fluid  extract  without  the  use  of  heat.  The  operation  may  be 
briefly  descriiied  thus :  32  parts  of  the  drug  in  powder  are  divid- 
ed into  four  u(jual  portions  of  eight  parts  each,  one  of  which  is 
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moistened,  packed,  macerated,  then  percolated  until  exhausted, 
this  weaker  percolate  being  received  in  several  distinct  portions, 
The  first  six  parts  of  the  percolate  are  reserved,  and  the  rcmuining 
portions  are  used  successively  for  moistening  and  percolating  the 
second  eight  parts  of  the  powder.  Of  the  second  percolate  8  parts 
are  reserved,  and  the  wealcer  percolate  which  is  again  received  in 
several  portions,  used  for  the  following  third  portion,  as  directed 
above. 

The  third  and  fourth  fractions  of  8  parts  each  are  then  treated 
in  the  same  manner,  8  parts  of  percolate  being  reserved  from  each 
fraction.  Finally,  the  four  reserved  portions  of  6  +  8  +  8  +  8 
fluidounces  are  mixed  to  obtain  30  parts  of  fluid  extract.*  Tlie 
weak  percolate  remaining  over  from  the  last  portion  of  the  drug 
is  set  aside  for  a  subsequent  operation  on  a  fresh  lot  of  the  same 
drug.    The  National  Formularygives  the  following  directions: — 

FRACTioNAr,  Percolation. — Take  of  the  drug,  in  jKJwder  of 
the  prescribeil  fineness,  sijiwn  (lt>)  troy  ouvces,  and  divide  this 
into  three  portions,  of  rij/if  {S),Jii'e  (5)  and  tbrre  {3)  Iruy  ounces, 
respectively. 

Moisten  the  firH  portion  (8  troy  ounces)  with  the  menstruum 
and  percolate  in  the  usual  manner.  Set  aside  the  first  three  (3) 
jtuuhunces  of  the  percolate,  and  continue  nntil  twenty-f-mr  (24) 
ftttiiloxinrta  more  of  percolate  have  passed,  which  should  l>e  re- 
ceived in  several  portions,  so  that  the  more  concentrated  will  be 
separate  from  the  last,  weak  percolate. 

Tlien  moisten  the  second  portion  of  the  drug  (5  troj-  ounces! 
«-ith  the  most  concentrate<l  of  the  percolates  received  during  the 
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preceding  operation  after  the  first  3  fluidounces  had  passed,  and  ' 
percolate  again  in  the  usual  manner,  using  the  several  reaerveii 
percolates,  successively,  as  menstrua.     Set  aside  the  first  Jive^  (o) 
fiuidotmces,  and  continue  the  percolation  until  ten  f^Q)  fimdomuxf 
more  have  passed,  which  should  also  be  received  in  several  portions. 

Finally  moisten  the  ihirti  portion  of  the  drug  (3  troy  ounces)  with 
the  most  concentrated  of  the  last  reserved  percolates,  and  procet'd 
as  directed  for  the  second  portion.  Collect  the  tii-st  eighi{ii)Jtiiiii- 
oatires  separately,  and  mix  them  with  the  two  portions  nreviously 
set  aside  so  as  to  make  sLrteen  ilG)Jlaiiiouncen  of  Fluid  Extract. 

This  process  is  adapted  for  the  preparation  of  solid  as  well  as 
fluid  extracts,  but  not  for  other  pharmaceutical  preparations  made 
by  percolation. 

This  process  yields  a  perfect  fluid  extract  without  the  use  of 
heat,  thereby  adapting  it  to  the  most  sensitive  drug.  It  recom- 
mends itself  to  tlie  apothecary,  in  that  it  avoids  the  loss  and 
expense  caused  by  subsequent  concentration;  it  nearly  alwavs 
insures  a  perfect  preparation,  because,  though  it  be  indifferently 
applied,  the  inaccuracies  of  one  operation  are  likely  to  be  made 
up  and  compensated  in  others,  so  thnt,  when  the  results  of  the 
different  percolations  are  mixed  together,  the  general  result  will 
be  practically  uniform. 

The  only  disadvantage  the  process  offers,  is  that  it  necessitates 
the  keeping  of  a  series  of  wealc  percolates  which  must  be  stored 
away,  to  be  used  for  the  same  drug  in  a  subsequent  operation. 


PERCX)LATION  AXD  MACERATION  WITH  EXPRESSION. 

These  methods  are  employed  principally  by  manufacturers  on 
the  large  scale.  The  first  method  consists  of  a  combination  of 
percolatmn  with  cj'prcssion.  One  hundred  parts  of  the  drug  are 
moistened,  packed,  and  allowed  to  macerate  several  days  in  a 
percolator;  percolation  is  then  commcnce<l  and  continued,  until 
120  parts  of  menstruum  have  beeu  added,  then  when  the  perco- 
lation ceiist^s,  the  upper  stratum,  constituting  about  one-filth  of 
the  drug,  is  removed  and  subjected  to  powerful  pressure;  Ihe 
fluid  obtained  is  poured  over  the  balance  of  the  moist  drug  in 
the  percolator,  and  when  this  again  ceases  to  percolate,  a  second 
like  portion  is  removed  and  treated  as  before;  this  procedure  is 
continued  until  the  entire  amount  of  drug  has  been  expressed. 
The  reserved  percolates  are  mixed  with  the  fluid  obtained  from 
the  last  expression,  mnking  a  total  of  !).J  pans  of  fluiil  extract. 

The  second  method  is  simply  that  of  mncfralirm  and  rxpremifm, 
in  which  the  drug  is  allowed  to  macerate  from  10  to  12  daya 
with  about  its  own  weight  of  menstruum.  The  maceration  la 
conductod  in  a  tight  cylindrical  copper  vessel,  which  is  inverted 
at  intervals  to  facilitate  the  action  of  tlie  solvent.  At  the  end  of 
the  S[>ocified  time,  the  drug  is  removed  and  subjected  to  powerful 
pressuRs  the  maruis  returned  to  the  macerator  and  sufliciont 
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menstruum  is  added  to  make  up  the  desired  yield.    The  products 
of  the  two  expressions,  when  mixed,  constitute  the  fluid  extract. 

Maceration-  asd  Percolatios  im  Vacuo. — As  already  ex- 
plained (pag«  206),  the  principle  underlying  this  process  is  this: 
that,  by  exhausting  tlie  air  from  the  drug,  the  menstruum  is 
rapidly  brought  into  intimale  contact  w-ith  the  cells  of  the  drug, 
whereby  the  maceration  and  exhaustion  is  expedited.  This  form 
of  apparatus  has  been  adopted  by  some  of  our  manufacturers  for 
the  preparation  of  Fluid  Extracts.  The  advantages  claimed  are 
that  it  can  bevery  economically  operate,  requiring  only  16  fluid- 
ounces  of  menstruum  for  the  exhaustion  of  each  pound  of  drug, 
besides  avoiding  much  loss  of  alcohol ;  and  also  economizing  time. 

No  class  of  ptiarmaceutical  preparations  has  met  with  so  much 
favor  as  the  Huid  extracts.  They  certainly  deserve  their  popu- 
larity, for  (if  properly  prepared)  they  fully  represent  all  of  the 
active  properties  of  the  resj)ective  drugs,  in  a  compact  form. 
Aside  from  this,  they  present  another  advantage  over  the  tinc- 
tures, namely,  this,  that  owing  to  their  concentrated  form,  they 
contain  a  proportionally  much  smaller  amount  of  alcohol,  the 
presence  of  which  is  a  serious  objection  in  such  preparations  as 
tincture  of  conium  or  of  digitalis,  for  the  medicinal  action  of 
these  drugs  is  considerably  counteracted  by  the  antidotal  effects 
of  the  excess  of  the  alcohol  present. 

Preservation. — Fluid  Extracts  should  be  kept  from  the  direct 
niys  of  the  sunlight,  and  in  a  room  where  there  is  but  little  varia- 
tion of  temperature.  These  precautions  should  he  obser\'ed  so  as 
to  avoid  etianges  that  mav  arise  from  iMjasible  precipitation, 
which,  however,  cannot  be  altogether  avoided. 

The  various  causes  which  give  rise  to  precipitates  in  fluid 
extracts  are,  according  to  the  researches  of  Lloyd  ;• — 

1st.  Oj-iilalion. — Many  vegetable  principles  are  prone  to  unite 
with  oxygen,  forming  thereby  new  and  insoluble  compounds, 
which,  on  being  precipitated",  carry  more  or  les.")  of  the  active 
constituents  with  them. 

Again,  an  interaction  between  the  plant  principles  may  take 
place,  either  gradually  or  suddenly,  with  the  formation  of  new  or 
insoluble  bodies. 

Fluid  oxtracts  of  astringent  drugs,  such  as  geranium,  stilUngia, 
cinchona,  etc.,  which  contain  large  amounts  of  tannates,  es|>emlly 
drugs  containing  red  tannates,  form,  in  time,  precipitates  which 
ore  insfilnble  in  all  menstrua. 

2d.  ClMiiff/i  of  Soh'')il  Potfrr  hi/  Kvnparnl'ion. — Medicinal  sub- 
stances are  very  frequently  deposited  through  a  loss  of  the  solvent 
[Kiwer  of  the  menstruum,  in  consequence  of  the  evaporation  of 
alcohol  during  percolation,  or  particularly  so  upon  mixing  the 
reserved  alcoholic  with  the  evaporated  aqueous  percolate. 

•  "  rnopluia  ia  rUild  KitrMU,~  I'ncnd.  Am.  l-hir,  Awk.  tRS.-p.mi  laS.  p.  tM ;  UM,  p. 
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3d.  Cliangc  of  Temperalure. — Through  a  lowering  of  the  tem- 

Krature,  precipitation  results  from  the  inability  of  the  licjuld  to 
Id  in  solution  matter  which  was  perfectly  soluble  in  it  at  a 
higher  temperature.  For  this  reason  many  manufacturers  prefer 
to  prepare  their  fluid  extracts  during  the  winter. 

'"The  fact  that  the  drugs  employed  are  merely  air-dry  and 
contain  varying  amounts  of  moisture,  gives  rise  to  the  most 
important  cause  of  precipitation,  namely  the  change  of  the 
alcoholic  strength  of  the  menstruum.  Some  plant  powders  are 
very  hygroscopic  and  absorb  from  5  to  15  pounds  of  water  i>er 
100,  absorbing  moisture  even  in  the  driest  weather.  Hence  when 
such  drugs  are  [lercolated  the  tirst  piirt  of  the  iiercolate  contains 
the  water,  which  is  thereby  convertcl  into  a  dilute  alcohol,  and 
hence  differs  from  later  percolates  in  alcoholic  strength." 

This  i«  illustrated  by  Lloyd  in  Fluid  Extract  of  Cannabis, 
which,  upon  percolation  with  alcohol,  yields  a  first  percolate  of 
reddish-brown  color,  while  the  later  ones  are  of  deep  green  color. 
"The  first  jwrtions  of  such  percolates  contain  gum,  extract- 
ives, and  bodies  which  are  more  soluble  in  water  than  alcohol, 
while  the  last  portions  contain  the  resins,  oils,  and  such  bodies 
which  are  more  soluble  in  an  alcoholic  menstruum ;  hence,  when 
the  several  percolates  are  mixed,  a  gradual  separation  of  the 
several  dissolved  matters  takes  place." 

Still  another  cause  is  given  by  Lloyd,  as  follows: 

"  The  solvent  power  of  the  menstruum  varies  at  different 
stages  of  the  operation  of  perctjlation,  a-side  from  that  due  to  the 
presence  of  more  or  less  water.  .  .  ,  Plants  contain  more  or  less  of 
gums,  gummy  extractives,  fixed  and  volatile  oils,  resins,  oleo- 
resins,  resinoids,  glucosides,  titnnates,  glucose,  sugar,  chlorophyll, 
alkaloids,  inorganic  salts,  etc.  As  the  menstruum  enters  the 
powder  it  extracts  the  matter  soluble  in  that  fluid,  and  this  at 
once  forms  a  new  meiiatnium,  which  has  power  to  dissolve  sub- 
stances which  are  onlv  partly  soluble  or  insoluble  in  the  original 
menstruum.  Thus,  during  percolation,  a  constantly  changing 
menstruum  is  passing  throueli  the  powder,  although  the  original 
menstruum  be  the  same.  The  i>ercolate  is  accordingly  variable 
in  composition  and  solvent  powers;  it  maybe  considered  as  a 
collection  of  percolates  and  menstrua  of  different  solvent  power 
and  varying  comi>osition,  and  hence  one  fraction  of  it  may  react 
with  another,  giving  rise  to  precipitjition." 

The  qimlUi/,  that  in,  ulrcnglh  of  a  fluid  extract  or  of  an;/  liq^tid 
pJiannaceutital  preparation.  tkBiihl  jievcr  be  judged  hij  lU  color. 
The  amount  of  solid  residue  left  upon  uvaporalion,  or  the  specific 
gnivity,  gives  also  no  reliable  criterion  ;  the  outy  sure  method  of 
ascertaining  the  mediciiml  value  of  such  a  preparation  is  to  leal 
its  activity  physiologically,  or  ttft«re  it  is  possHiU,  lo  make  an 
assav  of  its  active  constituenta 
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STRUPI— ( Sffntpt—Siropt—Sirupi). 


Syrups  are  dense  saccharine  eolutions,  generally  medicated  or 
flavored. 

A  dense  solution  of  sugar  in  water  is  called  simplf  ayriip. 

When  this  is  impregnated  with  one  or  more  medicinal  sub- 
stances, it  is  called  a  vietlicated  syiiip. 

Simple  syrup  is  employed  as  a  vehicle  for  the  administration 
of  medicinal  substjinces.  In  order  to  render  It  more  pleasant 
and  better  able  to  disguise  the  laate,  syrup  flavoreti  with  aro- 
matic substances  is  also  employed. 

The  presence  of  sugar  exerts  a  strong  preservative  influence 
upon  a<jueous  extracts  of  plants,  which,  without  this,  would 
ferment  quickly.  The  preservative  action  of  concentrated  solu- 
tions of  sugar  is  such,  that  they  do  not  afford  nourishment  for 
microorganisms,  since  the  sugar  withdraws  water  from  these, 
which  is  essential  to  their  cell-growth.  For  this  reason,  the 
amount  of  sugar  in  the  syrup  must  be  adjusted  with  a  view  to 
its  preservation.  Should  the  syrup  be  too  concentrated,  upon 
standing,  a  portion  of  the  sugar  is  liable  to  crystallize  out,  caus- 
ing Iherebv  a  diminution  in  saccharine  strength,  giving  rise  to 
the  same  difficulty  of  fermentation  that  woum  tate  place  were 
the  syrup  made  too  weak.  For  the  preparation  of  simple  syrup, 
the  U.  S.  I'lmrmacojuuia  employs  aoout  1S.6  parts  sugar  to  10 
parts  of  water,*  the  British  Pharmacopceia  20  parts  to  10,  the 
German  Pharmacopceia  15  parts  to  10,  tne  French  Pharmacopoeia 
IK  purts  to  lot  If  thf  solution  contains  alcohol  or  much 
extractive,  then  a  corres])ondinKly  smaller  amount  of  sugar  must 
be  taken.  Only  the  best  relined  white  sugar  should  be  employed, 
and  this  should  conform  to  the  U.  S.  PharmacopcBia  requirements 
of  purity.t 

Prkparatiox. — The  method  of  preparation  depends  laigely 
upon  the  nature  of  the  sul^stances  employed. 
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1st.  The  sugar  is  dissolved  in  the  medicated  liquid  by  a 
moderate  degree  of  lieat  (for  instauce,  a  water-bath). 

2d.  The  sugar  is  dissolved  in  the  fluid  by  a  moderate  degree  of 
heal,  and  the  solution  then  raised  to  the  boiling  point. 

3d.  The  sugar  is  dissolved  by  agitation  or  by  percolation  with 
the  cold,  medicated  solution. 

4th.  The  sugar  is  added  in  the  form  of  ready-prepared  syrup 
to  the  concentrated  medicated  liquid. 

The  hot  process  (1st  and  2d)  is  employed  in  preparing  syrups 
from  such  solutions  of  drugs  as  are  not  injured  by  heat.  The 
first  method  is  adapted  for  preparing  such  synips  as  those  of 
orange  or  lemon,  as  the  degree  of  heat  is  not  sufficient  to  cause 
any  injury  to  the  preparation.  The  main  objection  to  this  process, 
however,  is  that  it  does  not  yield  as  clear  and  briglit  a  syrup  as 
process  No.  2.  In  the  preparation  of  syrups  from  drugs  which 
are  not  injured  by  heat,  the  second  process  is  preferable.  In  this 
the  syrup  is  raised  to  the  boiling  point,  whereby  albuminous 
matters  are  coagulated,  which  are  afterwards  removed  by  strain- 
ing. Syrups  which  require  concentration  should  be  boiled 
briskly,  until  they  have  become  sufficiently  dense;  this  may  be 
ascert^iined  by  dipping  a  rod  or  spatula  into  the  liquid,  and 
noting  the  viscosity  on  cooling.  The  syrup,  on  cooling,  should 
not  form  a  pellicle  or  crust  upon  tlie  surface,  which  would  show 
that  it  has  been  concentrated  too  far.  The  object  of  rapid  con- 
centration is  to  avoid  the  browning  of  the  syrup,  which  is  caused 
by  the  prolonged  application  of  heat.  Saccharometers  are  often 
employed  for  this  purpose;  these  enable  the  operator  to  control 
the  concentration  to  a  close  degree  of  accuracy. 

The  cold  procfj^  is  best  adapted  for  the  preparation  of  such 
svrups  as  those  of  garlic,  almond,  orange  flowers,  ete.,  as  these 
(depend  on  the  presence  of  sensitive  volatile  principles  for  their 
activity.  The  sugar  is  dissolved  either  by  simple  agitation  or  by 
percolation  as  directed  in  the  U.  S.  Pharraacopoaia.  Syrups  pre- 
pared according  to  this  method  from  aqueous  extracts  of  drugs,  are 
very  liable  to  ferment,  owing  to  the  presence  of  albuminous  and 
certain  extractive  matters.  These  can  be  removed  only  by  boiling, 
which  causes  their  coagulation  and  precipitation.  W  ith  this  end 
in  view,  the  Pharmacopieia  employs  an  alcoholic  menstruum  to 
exhaust  the  drug,  thus  avoiding  the  extraction  of  inert  matter, 
while  the  active  nrincinles  are  retained  in  solution.  In  the 
con  emit  ration  of  these  alcoholic  solutions,  cure  should  be  taken 
that  thL<  evaporation  be  carried  on  at  as  low  a  temperature 
as  r>ossible. 

The  method  of  preparing  synips  by  the  addition  of  fluid  ex- 
tracts to  simple  syrup,  is  not  under  all  circumslancea  advisable. 
Syrups  made  in  this  way  usually  deposit  n  sediment  in  time. 
The  presence  of  a  small  amount  of  alcohol  thus  added  is  liable 
te  bring  about  acetic  fermentation  of  the  syrup. 
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Clarification. — Before  the  sugar  is  added,  the  medicated  fluid 
should  be  perfectly  clear  and  transparent.  Manv  syrups  after 
lieing  prepared  contain  particles  of  finely  divitled  mult«r  in 
suspension,  which  interfere  with  their  transpareney,  hence  it  is 
necessary  that  they  be  clarified.  This  maybe  accomplished  by 
adding  paper  pulp  (prepared  from  while  filter  pajwr)  to  the  syrup, 
and  agitating,  or  better,  by  adding  it  and  heating  it  with  the  svrup 
during  the  process  of  solution,  then  filtering  through  naper  of  loose 
texture.  The  white  of  eggs  (albumen)  is  also  employed  for  this 
purpose;  it  should  be  beateu  with  a  little  water  to  form  a  froth, 
then  mixed  with  the  syruj).  and  the  mixture  boiled  for  a  short 
lime.  The  albumen  coagulates,  forming  a  scum  which  rises  to 
the  surface,  which  must  he  removed  by  skimmiug.  The  syrup  is 
then  filtered  through  paper  or  Hannel. 

Preservation'. — The  fermentation  (souring)  ofsynips  is  brought 
about  by  a  variety  of  causes.  One  cause  is  the  pouring  of  a  syrup 
into  an  unclean  or  carelessly  rinsed  bottle.  The  presence  of  but 
a  very  small  amount  of  oUf,  partly  soured  syrup,  or  rinse- water, 
is  sufficient  to  ruin  the  most  carefully  made  preparation  in  a 
very  short  time.  Syrups  which  contain  too  little  sugar  are  veir 
prone  to  ferment, 'since,  according  lo  reasons  already  given,  weak 
saccharine  liquids  afford  excellent  media  for  the  growth  of  various 
microscopic  organisms.  Those  syrups  which  contain  too  much 
sugar,  de|>osit  a  portion  of  it  on  the  sidos  and  bottom  of  the 
vessel  on  standing;  this  causes  a  diminution  in  saccharine 
strength  and  liability  to  the  same  difficulty  as  above. 

Prolonged  boiling  of  syrups,  particularly  when  they  contain 
acids,  causes  a  partial  inversion  of  the  cane  sugar  into  invert,  or 
grape  sugar.  This  latter  is  deposited  in  the  bottle  as  a  white, 
granular  mass,  thereby  weakening  tlie  syrup,  which  rapidly  fer- 
ments, owing  lo  the  favoring  inlluence  of  the  grape  sugar  present 

Again,  pouring  hot  syrups  into  bottles  and  not  entirely  filling 
them,  favors  fermentation.' since  the  ascending  aqueous  vapors 
condense  above  and  How  back  to  the  surface,  thereby  diluting  the 
upper  layer  of  syrup;  fermentation  once  having  started, itrapidly 
extends  throughout  the  entire  mass.  Bottles  should  hence  be 
well  filled  and  repeatedly  shaken  until  cold. 

The  commencement  of  vinous,  or  of  acetic  fermentation  is 
readily  noticed  by  the  fluidity  and  frothiness  of  the  syrup  as  well 
as  by  the  odor ;  the  fluidity  is  caused  by  the  loss  of  sugar,  which 
has  decomposed  into  carbonic  acid  (causing  tlie  frothing),  and 
alcohol  or  acetic  acid  which  are  distinguished  by  their  odor. 

The  preparation  may  be  saved  if  fermentation  has  not  pro- 
ceetled  too  far,  by  lioiling,  which  destroys  the  germs.  It  should 
not  be  forgotten,  however,  that  this  can  only  Ik;  applied  lo  such  as 
are  not  injured  by  heat.  Syrups  should  be  preserved  in  well 
filled,  cork-8t«»pi>ered  vials  in  a  cool  place. 
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EXPLANATORY, 

SvRUPUs  AciDi  Hydriodici, — The  hydriodic  acid  is  developed 
I  the  potassium  iodide  and  tartaric  acid, 

H.O,        =        KHC.H.O,         +         HI 


by  the  reaction  betw 
thus  :- 


The  dilute  alcohol  is  employed  as  solvent  for  the  purpose  of 
assisting  the  separation  of  the  potassium  bitartrate  which  is 
insoluble  in  this  menstruum.  The  potassium  hypophosphite  • 
acts  here  as  preservative  agent,  preventing  decomposition  of  the 
hydriodic  acid,  which  is  caused  by  the  separation  of  iodine, 
brought  about  by  the  intluence  of  light  and  air  (2HI  -f  O  =  H,0 
-t-  I,).  The  reaction  between  the  liypophosphite  and  liberated 
iodine  is  as  follows: — 

KH,PO,      +       41       +      2H,0       =      KI      +       H.POj      +      3HI 

Poiiuium  taOlQe.  Water.  F<>la»iiim         ni«|.har[D  IIt<1H<h11i! 

HypopbuHphlte.  Imlida.  Acid.  Acid. 

It  is  important  that  the  potassium  iodide  he  free  from  iodate, 
otherwise  subsequent  discoloration  of  the  syrup  will  take  place, 
through  liberation  of  iodine  by  the  action  of  the  acid  solutiwn  on 
the  iodate  in  presence  of  iodide. 

This  syrup  is  incompatible  with  potassium  chlorate,  mineral 
acids  and  salts  of  the  metals ;  see  also  Syrupus  Ferri  lodidi. 

Aassay. — In  the  U.  S.  Pharmacopoiia  process  of  assay  31,88  Gm. 
of  the  syrup  are  first  neutralizea  exactly  with  ammonia  water, 
whereby  ammonium  iodide  (HI  +  NH3.H,0  =  NHJ  +  H»0) 
is  formed.  This  is  done  in  order  to  avoid  the  liberation  of  free 
nitric  acid,  which  would  prevent  the  precipitation  of  the  silver 
iodide  upon  the  addition  of  decinormal  silver  nitrate  V.  S.,  thus : 
AgNO,  +  HI  =  Agl  +  HNO3.  After  neutralization  with  am- 
monia  the  reaction  is  us  follows ; — 


AgNO, 


NH.NO, 


Yellow  potassium  chroraatef  is  Li3e<l  as  indicator,  to  show  the 
end  of  the  reaction;  the  silver  solution  is  added  until  the  red 
color  produced  ceases  to  disappear  on  stirring,  leaving  the  solu- 
tion of  a  fiermanent  rod  tint  (silver  chromate).  The  silver  will 
not  unite  or  remain  united  with  the  yellow  chromate  of  potassium 
(indicator)  as  long  as  any  free  hydriodic  acid  (or  NH,I)  is  preaent, 
but  as  soon  as  the  last  trace  of  this  has  been  prouipitated,  then 


Oua  m«  of  hriBiphuilituiRnia  *c 
lI,C,lI/t.       +       KH,PO,       - 

■Maris  AcM,  PnUHluin 

ItTIMIilu-lihlu. 

id  SiUa  NUnU  Vulonulric  SuliiUon. 


KHf,IIA        ■•        IfJ^ 

Add  Pol«*sJuiu    tlypopb'npbom 

nnnu.  Ar-lit 
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the  next  addition  of  silver  solution  produces  the  red  silver  chro- 
nmle,  at  which  point  we  stop. 

Since  one  molecule  {169.5  parts)  of  silver  nitrate  is  equivalent 
to  one  molecule  (127.5  parta)  of  hydriodic  acid,  we  have — 
AgNO,  HI 

Slim  Nitnlr.  IIrilrt»li«  Ai:id. 

Iti.95       Gm.(100UCc.,-gV.  8.)    =    13.75       Qm. 
OOleOftOm.  (       ICc.  il^v.S.)     =      0.0127SGm, 


Therefore,  if  31.88  Gm.  of  tlie  sample  required  25  Cc.  of  deci- 
normal  silver  solution  under  the  above  conditions,  the  synip  ia 
of  the  strength  (HI)  of  1  per  cent. 

ExerciHf. — How  much  hydriodic  acid  can  be  produced  from  13 
Um,  of  potassium  iodide? 

If,  atrording  to  the  equation  (page  278),  165.5  parts  of  potas- 
sium iodide  are  capable  of  yielding  127.5  parts  of  hydriodic  acid, 
then  13  Gm.  of  potassium  iodide  will,  under  the  same  cireum- 
stances,  yield  10  +  Gm.  of  hydriodic  acid,  for 


Exercise. — How  much  tartaric  acid   is  necessary  to  decompose 
13  Gm.  of  potassium  iodide  into  hydriodic  acid? 
According  to  the  same  equation,  149.6  parts  of  tartaric  acid  are 

I  necessary  for  the  decomposition  of    165.5  parts  of   potassium 
iodide,  hence  13  Gm.  of  potassium  iodide  would  require  11.7  -f 
Gm.  of  tartaric  acid : — 
! 
h 
: 


KJ  H,C,H,0,  KI  H,C.H.O, 

165.5  148,8  ::         13  Gw,  r 

i  =  11.7  -r  Gm. 

The  U.  S.  P.  requires  12  Gm.  of  tartaric  acid  for  this  purpose, 
m  there  is  a  slight  excess  of  about  0.3  Gm.  above  tlie  theoretical 
amount. 

Sykitus  Allh  (Syrup  of  Garlic). — The  value  of  garlic  dei>ends 
anon  its  volatile  oil,  wliich  consists  mainly  of  allyl  disulphide 
j  C^H»->S  1  ( C,l£.-S  1 

1     (60  per  cent.)  and  allyl  propyl  disulphide  1     (7 

i  (]^H|— 8  j  IC1H7 — 8  J 

percunt);  these  are  very  volatile,  hence  the  syrup  should  be  prc- 
partMl  by  the  rw/rf  process.  The  best  menstruum  for  this  purpose 
IS  diluted  acetic  acid. 

SvRdPirs  Amyodai.*:. — This  syrup  is  demulcent  and  sedati%'e. 
The  latter  property  is  due  to  the  presence  of  a  small  amount  of 
hydrocvanic  acid,  which  is  formwi,  together  with  benisaldohyde 
(oil  of  bitter  almonds),  by  the  action  of  water  upon  the  glucosidc 
amygdalin  contained  in  the  atmonds-under  the  influence  of  another 


I 
I 
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\  a  fennent,  but  does  not  take 


constituent,  emulsin,  which  acts  i 
part  in  the  reaction  itself: 

C^H„NO„  +  2H,0  +  EmnlMn  = 

This  syrup  is  prepared  by  the  cold  process,  to  avoid  any  danger 
of  volatilizing  the  prussic  acid.  The  same  ferment  or  albuminoid, 
emulsin,  alao  aids  in  emulsionJzing  the  fixed  oil  present  in  the 
almonds,  when  the  latter  are  triturated  with  water,  the  result 
being  a  milk-like  fluid. 

Syrupus  Calcis  {Lifjuor  Calcis  Saccharatus,  B.  P.) — Cane  sugar 
unites  with  different  oxides  and  hydroxides  of  the  metals  to  form 
a  class  of  soluble  compounds  known  as  Saccharaien.  This  is  the 
case  with  calcium  hydrate,  the  sugar  forming  with  it  at  least 
four  different  compounds,  according  to  the  proportion  of  the  two 
and  the  temperature  employed  (C'ijHz]0,|.  xCuO).  When  admin- 
islered,  it  should  be  well  diluted  with  water.  The  syrup  should 
be  kept  in  well-closed  vials,  since  it  readily  absorbs  carbon  dioxide 
from  the  air. 

Syrupus  Fkrri  Iodidi. — On  bringing  iodine  and  clean,  bright 
iron  wire  (card  teeth)  in  contact,  in  presence  of  water,  the  follow- 
ing reaction  takes  place: — 


The  reaction  is  known  to  be  complete  by  the  solution  assum- 
ing a  greenish  color.  Care  should  be  taken  that  no  particles 
of  iodine  remain  adhering  around  the  sides  or  neck  of  the  flask, 
otherwise  in  pouring  off  the  solution  it  will  become  contaminated 
with  free  iodme.  The  resulting  syrup  should  have  a  bright  pea- 
green  color,  free  from  any  trace  of  yellowish  cast.  The  solution 
on  exposure  lo  the  air,  also  the  syrup  on  standing,  is  prone  to 
become  discolored  (yellow  to  brown),  due  to  the  separation  of  free 
iodine,  thus: — 

(i)     Fel,      +      2H,0      +      O      =      Fe{OHl,       +       I       4-      HI 


The  U.  S.  Pharmacopoeia  directs  to  lest  for  the  presence  of  fret: 
iodine  by  the  addition  of  starch  paste,  which  produces  a  blue 
color.  Wlien  in  such  a  condition,  the  syrup  should  not  be  dis- 
[M-'uscd. 

The  syrup  or  solution  of  ferrous  iodide  may  be  kept  indciinilely, 
retaining  its  pea-green  color,  if  a  few  pieces  of  clean  iron  wire 
(card  tteth)  be  nliiced  in  the  bottle,  which  is  to  be  kent  well  clo»ed. 
Should  it  have  oeconie  discolored,  it  is  best  exposed  to  the  direct 
sunlight;  this  aiuses  a  re-combination  of  the  free  iodine  with  the 
iron  present. 


\ 
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Syrup  of  ferrous  iodide  is  iacomnaUble  with  potassium  chio-  ^H 
rate,  since  free  iodine  is  liberated,  tnus: —  ^H 

(e)     2FeI,         +         KCIO,  ^         Fe,0,         +         KCl         +         41 

Also  with  salts  of  the  metals,  such  as  those  of  menrurv,  lead, 
silver,  etc. ;  likewise  with  the  inorganic  acids. 

Assay. — The  amount  of  ferrous  iodide  present  is  ascertained  ^H 
by  means  of  dccinornial  solution  of  silver  nitrate,  which  reacts  ^H 
according  to  the  following  e^iuation  : —  ^^M 

(d)    aAgSO,         +         Fel,         =        2A8l         +         Fp(NO,),  ^M 

Now,  in  this  cose,  a  measured  excess  of  the  silver  solution  is  ^H 
added,  and  the  amount  of  uncombined  silver  is  ascertained  by  ^H 
means  of  decinormal  potassium  sul phocyanate  V.  S.,*  ferric  ^H 
ammonium  sulphate  T.  S.  being  used  as  indicator.f  ^H 

1.55  Gm.,or,  if  greater  accuracy  is  required,  1.6447  Gm.  of  the         ^^ 
Synip  are  weighed  off,  and  if  it  be  of  proper  strength,  10  per  cent, 
of  this  (0.155)  should  be  ferrous  iodide.     To  just  precipitate  this, 
10  O.  of  the  silver  solution  are  retjuired,  for 

(f)    SAgNO.  FrI, 

Slim  Xilnib  Femui  lodlilc. 

9  X  l«9.S  p., 308.9  p. 

IBD.Sp I54.4-rp. 

ie.»5  0ni.  (lOOOCc.  V-8.) I5,«+ Om. 

0.01695  Gro.  (I  Ce.  V.8.) O.0H4+ Om. 

lU  Cc.  =  10  X  0.01544  =  0.1M4  +  Om.  Fel,. 

But,  since  an  excrss  of  silver  solution  over  and  above  what  is 
necessarv  for  the  pi^ecipitation  of  the  ferrous  iodide  has  been 
added,  this  excess  is  estimated  by  adding  decinormal  potassium 
sulphocyanate  V.S.,  until  a  red-brown  lint  remains  after  shaking. 
This  shows  that  the  sulphocyanate  solution  has  precipitated  all 
of  the/ree  silver  nitrate,  and  that  the  slight  excess  of  the  sulpho- 
cyanate has  reacted  with  the  ferric  ammonium  sulphate,  produc- 
ing a  red-brown  color  (sulphocyanate  of  iron). 
{/)        KSCN        +         ArNO,  =        KSO,         +         AgSCS 

PoUHluBi  Si1i<rNltnl&  rnliwliini  6U>«^1|iIk>- 

SnliihunyiMle.  Mlnle  CfUiUa, 

roMBlam  SulphocruuK,  n  p,        -       SllnrKllnlis,  1I1S.S  p. 

B.7  Om.  {1000 Cc.  V.B.)  =  Ja.MGm.  (lOOOCc.  V.  8.) 
0.00;rOw.(1Cc  V.  a)    =  0,01«B5(lm.  (l  Cc  v.  S,) 

Thus  one  cubic  centimeter  of  the  sulphocyanate  solution  is 
equivalent  tc  one  cubic  centimeter  of  the  silver  solution. 

The  IT.  S.  PharmacopfBia  states  that  only  one  cubic  centimeter 
of  the  sulphocyanate  solution  should  be  required,  if  wo  had 
originally  added  11  Cc,  of  the  silver  solution.  Hence,  10  Cc.  of 
thi.t  has  l>een  consumed  by  the  ferrous  iodide,  indicating,  accord- 

•  Bn  nwlnnmil  Viilumrlrlc  rniiwiDiB  AilpbDcruina^udaii  ^^M 

M  csnnot  lia  lunl  bar*  u  Itullnlur.  •luix  II  nwli  vllb  Ibr^  (vrruua  Mil.  ^^H 
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ing  to  the  equation  e,  that  the  syrup  is  of  proper  strength  (10  per 

cent.). 

Exercise. — Two  grammes  of  a  sample  of  Syrup  of  Ferrous 
Iodide  were  titrated.  First,  12  Cc.  of  decinormal  silver  nitrate 
V.  S.  were  added,  and  afterward  3  Cc.  of  decinormal  potassium 
sulphocyanate  V.  S.  were  required,  until  the  solution  assumed  a 
red-brown  color,  ferric  ammonium  sulphate  T.  S.  being  used  as 
indicator.     What  was  the  strength  of  the  syrup? 

Since  1  Cc.  of  the  sulphocyanate  V.  S.  is  equivalent  to  1  Cc. 
of  the  silver  V.  S.,  hence  9  Cc.  (12  Cc.  —  3  Cc.  =  9  Cc.)  of 
the  silver  solution  w^ere  consumed  by  the  ferrous  iodide.  Now, 
since  1  Cc.  of  decinormal  silver  nitrate  V.  S.  is  equivalent  to 
0.0154  Gm.  of  ferrous  iodide,  hence  9  X  0.01544  =  0.1389  Gm. ; 
consequently  the  2  Gm.  of  the  syrup  contain  0.1389  Gm.,  or 
6.94  -j-  per  cent,  of  ferrous  iodide.* 

Exercise. — How  much  ferrous  iodide  can  be  obtained  from  83 
Gm.  of  iodine? 

Since,  according  to  equation  a,  253.2  parts  of  iodine  yield  308.9 
parts  of  ferrous  iodide,  83  Gm.  of  iodine  will  yield  101.2  +  Gm. 
of  ferrous  iodide,  for 

Iodine.  Ferrous  Iodide.  Iodine.       Ferrous  Iodide. 

253.2         :         308.9         :  :        83         :        x 
X  =  101.2  -f  Gm.  ferrous  iodide. 

Thus  83  Gm.  of  iodine  will  vield  101.2  +  Gm.  of  ferrous 
iodide. 


*  In  R  reaction  of  thi.s  kind  the  theoretical  yield  is  never  obtained,  for  moisture  and  imparities  in 

the  iwline  will  lower  the  resultM. 
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TABLE  OF  U.  S.  P.  SYRUPS  CLASSIFIED  ACC50RDING  TO  MODE  OF 


TUU, 

Hot  Process. 

Syrupus 
Acidi  Hydriodici,  .   . 

Calcis, 

Picis  Liqaids,    .   .   . 

Rabi  Idtei, 

SaraaparillaB  Gom- 
positus, 

Syrnpns. 
Tolatanos, 

Cold  Process. 

Syrapos 

AUii 

Althse», 

Amygdake, 

AuraDtii, 

Aarantii  Flomm,   .   . 
Calcii  Lactophos- 

phatis, 

Hypophoephitum,  .   . 
Ipecacnanhse,  .... 

Lactncarii, 

Pnioi  Viiginianse, .   . 
SciUie, 

Scillffi  Co., 

Senegie, 

Sennie, 

Zingiberis, 

Simple  Admixture 
WITH  Syrup. 

Sympas 

Acaciie, 

Acidi  Citriciy  .... 

Ferri  lodidi,    .... 

Ferri,  Qainince  et  ( 
Strychninse  Pbos-'j 
phatam,   ....   I 

Hypophosphitam 
cum  FeiTO,  .... 

Kramerise, 

Rhei, 

Rhei  Aromaticos,  .   . 

R0S8B, 

Kubi, 


PREPARATION. 

Active  CbiutihienU. 


HI,  1^. 

Calciam  Saocharate. 

Tar. 

Raspberry  Juice. 

Fid.   Ext  Saraaparilla  ;   Fid. 
Ext  Senna. 

Balsam  of  Tolu. 


Garlic. 

Marshmallow. 
Almond— HCN. 
Sweet  Orange  Peel. 
Orange  Flower  Water. 

Calcium  Lactophoephate. 
Ca,  K,  Na,  Hypophosphites. 
Fid.  Ext  Ipecac. 
Lactucarium. 
Wild  Cherry. 
Vinegar  of  Squill. 

Fid.  Ext   SquiU;  Fid.  Ext 

Senega ;  Tartar  Emetic 
Fid.  Ext  Senega. 
Senna. 
Fid.  Ext  Ginger. 


Mucilage  of  Acacia. 
Citric  Acid. 
Ferrous  Iodide,  10%. 
Ferric  Phosphate,  2%. 

Quinine  Sulphate,  3%. 

Strychnine,  0.02%. 


} 


Properties, 


Alterative, 
Antacid, 
Expectorant, 
Vehicle. 

Alterative, 

Vehicle. 
Vehicle. 


Dose, 


20  nv. 

20  nt. 

4-8  Cc 


15  Cc. 


Stimulant,  Expec.,  4  Cc 

Demulcent. 

Demulcent,  Sedative. 

Vehicle. 

Vehicle. 

Tonic,  10-15  Cc 

Tonic,  4-8  Cc 

Expectorant,  2-30  ny,. 

Hypnotic,  7-10  Cc 
Vehicle 

Expectorant,  10-30  nt. 
Diaphoretic 


«( 


(( 


Expectorant,  3-8  Cc 
Cathartic,  4-15  Cc 
Vehicle. 


Vehicle. 
Vehicle. 
Alterative, 

Tonic, 


Ferrous  Lactate,  1  %  Syrup  of  Tonic, 

Hypophosphites.  | 

Fid.  Ext  Krameria.  Astringent, 

Fid.  Ext  Rhubarb.  ;  Laxative, 


Arom.  Tr.  Rhubarb. 
Fid.  Ext  Rose. 
Fid.  Ext  Rubus. 


Purgative, 

Vehicle. 

Astringent, 


10-20  Cc 
4Cc 

4-8  Cc 

2-4  Cc. 
4Cc. 
4Cc. 

4  8Cc. 
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The  official  Honeys  are  a  class  of  tliick  or  semi -liquid,  sweet, 
medicated  preparations,  differing  from  syrups  in  that  honey  is 
employed  as  the  base  instead  of  simpte  syrup. 

This  class  of  preparations  was  formerly  quite  popular,  but  their 
number  has  been  gradually  lessened  by  the  various  pharma- 
coposias,  until  at  present  Mel  Despumatum  and  Mel  Rosse  consti- 
tute the  only  ones  remaining.  These  two  are  employed  simply 
as  bases,  or  vehicles,  for  the  administration  of  other  remedies. 

Great  caution  should  be  observed  in  the  selection  of  honey  for 
pharmaceutical  purposes;  for,  because  of  its  peculiar  viscidity,  it 
is  easily  adulterated  with  glucose. 

Mel  Despi'matom. — The  U.  S,  PIiarmaeopoBia  directs  the 
strained  honey  to  be  clarified  by  heating  it  on  a  water-bath  with 
paper  pulp,  as  long  as  any  scum  {consisting  of  wax  and  other 
lighter  impurities)  rises  to  the  surface,  'rhis  is  removed  by 
skimming.  Then,  after  straining,  5  per  cent  of  glycerin  is  addcil 
for  the  purpose  of  protecting  the  honey  from  any  change.  A 
more  brilliant  preparation  is  obtained  if  it  be  filtered  through 
paper*  in  a  steam-jacketed  funnel  {"  Hot  Filtration,"  page  179). 
v'arious  other  clarifying  agents  are  in  use  and  have  been  sug- 
gested, among  which  are  gelatin,  while  of  egg,  Irish  moss,  animal 
charcoal,  aluminum  hydroxide,  etc.;  but  all  tliese  require  that 
the  honey  be  diluted  with  water,  necessitating  therefore  subse- 
quent evaporation,  which  results  in  impairing  the  aroma  and 
often  the  color  of  the  honey. 


OXYMCI.UTA. 

These  consist  of  simple  or  medicated  honey  mixed  with  acetic 
acid. 

Oxvmel  of  the  British  Pharmacopoeia  consists  of  a  mixture  of 
clarified  honey  (40  oz.),  acetic  acid,  and  water  {each  o  fl.  oz,). 
Other  pharmacopoeias  direct  that  the  honey  be  mixed  with  dilute 
acetic  acid  and  evaporated.  The  simplest  process  is  that  of  the 
Ph.  Ger.  I,  which  consists  in  mixing  40  parts  of  clarified  honey 
with  1  ^lart  of  acetic  acid  fsp.  gr.  1.040).  The  most  popular 
preparation  of  this  class  is  the  Oxymel  Sciltie,  which  is  made  by 
mixing  ^'illegur  of  Squill  with  clarified  honey. 


t  achull'i  flitn  pa],n,  K».  Ml  anil  GM,  wa 
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mJSJKUir-iEUxirs). 

Elixirs  are  sweetened,  aromatic,  hydro-alcoholic,  medicated 
preparations. 

The  word  ^^ elixir"  is  derived  from  the  Arabic  ihUr  (itself 
derived  from  the  Greek),  a  name  applied  by  alchemists  to  a 
wonderful  powder  capable  of  transforming  base  metals  into  gold 
and  silver.  This  term  was  later  applied  to  compound  tinctures 
which  were  sup[X)8ed  to  possess  rare  medicinal  virtues.  In 
modern  times,  this  title  was  applied  in  European  countries  to 
concentrated  alcoholic  extracts  of  drugs  usually  of  disagreeable 
taste.  Later,  in  American  pharmacy,  it  has  been  applied  to  an 
entirely  different  class  of  preparations,  characterized  by  their 
pleasant  aromatic  taste  and  containing  from  20  to  25  per  cent,  of 
alcohol. 

The  objection  to  these  preparations  is  that,  owing  to  the  small 

f)ercentage  of  medicinal  agent  present,  the  dose  is  necessarily 
arge,  the  alcohol  present  often  seriously  interfering  with  the 
medicinal  action  of  the  drug. 

The  U.  S.  Pharmacopoeia  recognizes  Elixir  Aromaticum,  which 
is  employed  simply  as  an  aromatic  flavoring  agent,  and  Elixir 
Phosphori,  each  cubic  centimeter  of  which  represents  0.00025 
Gm.  of  phosphorus,  corresponding  to  about  ^  of  a  grain  in  each 
teaspoonful. 


CHAPTER    XXX. 

SOLUTIONS  (Gyoerin  as  Solvent). 

GLYCERITA— ( Glycerites). 

Glycerites  are  solutions  of  medicinal  agents  in  glycerin. 

Glycerin,  because  of  its  valuable  solvent  properties  and  freedom 
from  rancidity,  forms  an  excellent  vehicle  for  the  external  appli- 
cation of  many  organic  and  inorganic  substances. 

Glycerin  not  only  effectually  protects  sensitive  compounds 
from  oxidation  and  change,  but  also  affords  permanent  elegant 
solutions  which  form  emollient  and  soothing  applications.  Such 
concentrated  solutions  as  those  of  carbolic,  tannic,  and  gallic 
acids,  etc.,  are  very  convenient,  because  they  readily  yield  clear 
solutions  on  dilution  with  water.  The  U.  S.  Pharmacopoeia 
recognizes  G  glycerites. 


GLYCERITA,  U.  S.  P. 

TilU.  I  ConatUuenU, 

Glyceritum  Amyli,   .    .    .     Starch,  Water,  each  10  Gm. 

Glycerin,  80  Gm. 


(( 


(i 


AcidijCarboli- 
ci, 


.    .   •   • 


Acidi,  Tanni- 

ci, 


Carholic  Acid,  20  Gm. 
Glycerin,  80  Gm. 


•       •       • 


Tannic  Acid,  20  Gra. 
I      Glycerin,  80  Gm. 
Itoroglycerini,    Boric  Acid,  310  Gm. 

Glycerin  to  make  1000  Gm. 
Hydrastis, .  .   \  Hydrastis,  Water  (Alcohol). 

i     Glycerin. 
Vitelli,  ...     Egg  Yolk,  45  Gm. 
i      Glycerin,  55  Gm. 


Propertiu. 

Emollient,  Base,  and 
Excipient. 

Dilated  as  a  Wash. 


Local  Application, 
I     Astringent 
Antiseptic. 

Dilated,  Wash. 

Local  Application. 
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CHAPTER    XXXI. 
SOLUTIONS  (Oleio  Acid  aa  Solvent). 

OLEATA— (Wm'"). 

Oleates  are  solutions  of  bases  {metallic  or  alkaloidal)  in  oleic 
acid.  These  preparations  aa  recognized  by  the  TharmacoiMiiu 
are  110 (  definite  chemical  compounds;  they  are  simply  solutions 
obtained  by  triturating  the  medicating  substance  with  a  large 
excess  of  oleic  acid.  In  the  preparation  of  the  oleates,  wherever 
possible,  the  application  of  heat  should  be  avoided,  since,  owing 
to  the  reducing  properties  of  the  oleic  acid,  the  metallic  oxides 
may  be  reduced  to  tlieir  metals,  which  precipitate  from  solution. 
As  an  example  of  this,  the  official  oleate  of  mercury,  even  when 
prejmred  in  the  cold,  will  on  standing  deposit  more  or  less 
metallic  mercury.  This  decomposition  will  take  place  more 
rapidly  if  heat  has  been  employed  in  its  preparation. 

In  preparing  the  oleates  of  any  of  the  iiifl<ik,  only  tlie  freshly 
precipitated,  well-dried  metallic  oxide  should  be  used,  on  account 
of  the  comparatively  greater  solubility  of  the  freshly  prepared 
oxide.  When  preparing  the  oleates  of  the  alkaloids,  it  must  be 
remembered  that  only  the  free  alkaloids,  and  not  their  salts,  are 
soluble  in  oleic  acid.  When  the  free  alkaloid  is  not  at  hand,  it 
can  be  readily  prepared  from  any  of  its  salts  by  dissolving  the 
necessary  quantity  in  water,  by  aid  of  a  little  dilute  acid  if 
necessary,  then  adding  slowly,  with  constant  stirring,  diluted 
ammonia  water,  or  another  suitable  alkali,  until  it  is  in  eliglit 
excess.  The  precipitated  alkaloid  is  then  collected  on  a  plain 
filter,  washed  with  coM  water  to  remove  most  of  the  ammonium 
or  alkali  salt  present,  and  dried  at  100"  C,  when  it  is  ready  for 
solution  in  the  oleic  acid. 

In  preparing  these  oleates,  onlv  porcelain  or  glass  utensils 
should  bo  used,  and  eitlier  glass  ro^s  or  horn  spatulas  should  be 
used  for  stirring 

Dry  Oleates. — These  dry  oleates,  or  more  properly  oleopalmi- 
tates,  are  not  ofiicial;  they  are  definite  chemical  compounds 
obtained  bv  interaction  between  solutions  of  sodium  oleate  and 
metallic  salts. 

Sodium  Oleate  may  be  made  by  wanning  100  parts  of  oleic 
acid  in  a  dish  to  <iO°  C,  then  adding  a  solution  of  16  parts  of 
caustic  soria  in  a  mixture  of  30  parts  of  alcohol  and  90  parts  of 
water,  until  the  acid  is  neutralized,  which  is  shown  by  the  fact 
that  a  faint  rod  tint  is  impart^  to  the  solution  by  phenolphta- 
loin. 

This  soap  (sodium  oleate)  is  then  dissolved  in  about  '^000  parts 
2»7 


I 

I 
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of  water,  and  into  it  is  poured,  under  constant  stirring,  a  solation 
of  the  salt  (in  molecular  proportion)  in  about  800  parts  of  wat«r. 
The  resulting  precipitate  should  settle  rapidly,  leaving  a  clear, 
supernatant  liquid.  Should  this  not  be  the  case,  but  the  solution 
remain  of  a  milkv  appearance,  then  an  insufficient  amount  of  the 
salt  has  been  adtied.  The  reaction  takes  place  according  to  the 
following  equation : — 

2C„HoCOOH        +        SNoOR         =        2C|,H„COON.i         +         2H,0 
niric  \c\i\.  Sodiuiu  H;>anl&  Swlli.m  OIhiIo.  WsMr. 


2C|,HaCO0Na 


-  Zd      +      2NiiC,H,0, 


The  following  formula  may  be  given  for  practical  use: — 

Oleic  Arid  (sp.  gr.  aSM)  to  0  »00) 100  grains. 

Sodium  H;drat« 16  grainaofq.  a. 

Alcohol, 1  flnidmchm. 

Zinc  Acetate 55(1  grains. 

Or.  LMd  Acetate STS  Kniii». 

Or,  Cupper  tfulpliate, 442  grajna,  ete. 

If  cold  solutions  are  employed,  the  oleate  will  form  a  light, 
flocculent  precipitate;  if  the  solutions  arehot,  the  oleate  will  form 
a  soft,  sticky  mass.  If  a  dry  pulverulent  oleate  is  desired,  the 
precipitate  obtained  under  the  beforenamed  conditions  is  collected 
on  a  strainer  and  well  washed  until  all  traces  of  the  inorganic 
sail  formed  in  the  reaction  have  been  removed  ;  it  is  then  dried 
by  spreading  it  out  on  porous  tiles  or  bibulous  paper  and 
placing  it  in  a  dry  place.  The  oleate  obtained  by  precipitatJon 
from  a  hot  solution  should  be  washed  by  stirring  it  with  hot  water^ 
then  deprived  of  water  by  placing  it  in  a  dish  on  a  water-bath 
and  heating.  When  cold  it  may  be  moulded  into  sticks  or  pul- 
verined.  'Fljese  oleopalmitates*  may  be  more  conveniently  made 
by  dissolving  1  part  of  Castile  soap  (sodium  oleopalmitale)  by 
means  of  heat  in  8  parts  of  water,  allowing  to  stand  24  hours  so 
as  to  permit  the  deposition  of  the  greater  portion  of  sodium  pal- 
niitate ;  the  clear,  supernatant  liquid,  consisting  of  sodium  oleat«, 
is  then  decanted  ot!'.  To  this  solntion  is  now  added,  under  the 
same  conditions  as  already  mentioned,  a  slight  excess  of  an 
aqueous  solution  of  a  metallic  salt.  It  should  be  observed  that 
the  saline  solution  should  not  contain  any  free  arid,  otherwise  free 
palmitic  acid  will  be  preci [litated.  For  all  practical  purposes,  an 
oleate  propured  as  above  directed  is  sufficiently  free  from  palmi- 
tates-t 

These  Oleatesare  employed  in  dermal  medication,  their  medi- 
cinal properties  depending  upon  the  base  present,  and  their 
action  l>eing  influenced  by  the  readiness  with  which  oleic  ucid  is 
absorbed  by  the  skin. 


mi.UTioss.  »9 

Tlie  Pharmacopceia  recognizes  two  oleates  made  from  a  metallic 
base,  viz.,  Oleatum  Hvdrargyri  and  Zinci,  and  one  made  from  an 
alkaloid,  viz..  Oientum  Veralrina!. 

ErercUc. — It  is  desired  to  prepare  1  fluidounce  of  a  25  per 
cent,  solution  of  Oleate  of  Quinine,  it  being  assumt-d  tliat  the 
operator  bas  no  free  quinine  (tbat  is,  tbe  alkaloid  itself)  in  stock, 
but  that  he  has  the  sulphate, 

Tlie  first  step  will  be  to  ascertain  how  much  of  the  free  alka- 
loid will  be  needed  ;  thus,  25  per  cent,  of  410.1  grains,  the  weight 
of  one  fluidounce  of  oleic  acid  (455.7  X  0.900),  is  102.5  -+  grains, 
the  weight  of  the  alkaloid  necessary ;  this  is  then  to  be  dissolved 
in  '6o3.'2  grains  of  oleic  acid.  Owing  to  the  fact  that  the  alkaloid 
does  not  occupy  the  same  bulk,  weight  for  weight,  as  the  oleic 
acid,  we  would  obtain  a  little  less  than  one  fluidounce,  lience  it 
is  better  to  prepare  a  little  more  (taking,  for  instance,  5O0  grains 
of  oleic  acid)  than  necessary,  and  to  throw  the  slight  excess  away, 
or  to  reserve  it  for  future  use.  The  102,5  grains  of  the  alkaloid 
Quinine,  which  are  required  for  the  above-given  problem,  must 
be  prepared  from  the  Sulphate.  Now,  if,  according  to  the  follow- 
ing equation,  646.6  jiarts  of  Quinine  corresijond  to  870.2  parts  of 
the  Sulphate,  to  obtain  102.5  grains  of  the  alkaloid  will  require 
137,9  -f-  grains  of  the  Sulphate. 


I 


Hence,  we  would  req^uire  137.9  +  grains  of  uuinine  sulphate 
and  353.2  grains  of  oleic  acid  to  prepare  a  fluiuouiice  (approxi- 
mately) of  a  25  per  cent,  solution. 


CHAPTER     XXXIT. 

ETHEREAL  SOLUTIONS. 

OLEORESI.N.E-(  Oleoralm). 

Oleoresins  are  etliereal  extracts  of  an  oleoresinous  nature, 

obtaiued  from  vegetable  drugs  by  percolation  with  ether. 

The  drugs  selected  for  this  class  of  prepiirationa  are  those 
whose  activity  resides  chiefly  in  their  fixed  oil  and  resin.  These 
constitiienta  are  readily  extracted  from  the  drug  by  means  of 
such  solvents  aa  ether,  chloroform,  acetone,*  benzin,  etc.  Among 
these  the  Pharmacopoeia  selects  ether  as  the  most  suitable.  Fluid 
extracts  are  also  prepared  from  some  of  these  drugs,  but  ihey  do 
not  represent  the  same  medicinal  properties,  since  alcohol  extracts 
a  different  class  of  principles. 

The  PharraacoiMEia  directs  that  the  drug  be  firmly  packed  in 
asuilable  percolator  for  volatile  liquids,  and  that  this  be  provided 
witli  a  glass  stopcock  (Fig.  307).     In  the  absence 
Fio.  328.        of  such  an  apparatus,  any  small  percolator  may 
V  Q  be  used,  and  loss  through  volatilization  of  raen- 

^^.  struum  be  guarded  against  by  closing  the  top  of 

the  percolator  securely  by  means  of  a  large  jar- 
cork,  through  which  air  is  admitted  by  means 
of  a  small  tube.  The  perforated  cork  inserted  in 
the  outlet  of  the  percolator  should  carry  a  long 
glass  tube  which  extends  into  a  securely  covered 
receiving  bottle,  allowance  being,  of  course,  made 
for  the  escape  of  air.  Rubber  should  not  be  used. 
Another  form  of  [lercolator  adapted  to  this  pur- 
pose is  shown  in  Fig.  32S.  The  powdered  urug 
IS  packed  in  the  percolator,  a,  and  the  solvent 
poured  over  it.  After  sufficient  maceration,  the 
stnpcock,  c,  is  opened  sufficiently  toallowtheproper 
rate  of  percolation.  The  connecting  tube  is  to 
prevent  anv  loss  of  volatile  solvent,  also  for  the  purpose  of  equal- 
izing the  air  pressure.  It  will  be  seen  that  the  process  of  perco- 
lation demands  the  handling  and  use  of  comparatively  large 
quantities  of  ether,  which,  with  the  subsequent  distillation  neces- 
sary, renders  the  process  more  or  less  dangerous  as  well  as 
wasteful.  These  difficulties  are  readily  overcome,  when  only 
small  quantities  of  the  drug  are  to  be  operated  upon,  by  the  use  of 
the  Soxhlet's  Extraction  Apparatus  (Fig.  329),  which  [>ermitii  the 
complete  extraction  nf  the  powdered  drug  with  a  very  small 
amount  of  ether.     In  the  flask,  a,  is  placed  the  necessary  volume 

•a  U.  BB\nger,  Amtr.  Jnr.  /•lMr..p.  la.  naj. 
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Fio.  329. 


of  ether  (about  50  Cc.).  The  powdered  drug  (about  50  Gm.),  e, 
having  been  firmly  packed  into  a  cartridge  of  filter  paper,  ia 
introduced  into  the  .Soxhlet  tube,  D;  the  latter  is  in  turn  con- 
neet«d  with  the  upright  condenser,  c.  The  flask. 
A,  is  now  heated  gently  on  a  water-bath,  the  vapor 
of  the  ether  rises  through  b,  condenses  above  and 
drops  on  to  tlie  powder  in  the  cartridge.  After 
percolating  through  to  the  bottom  of  the  tube,  d, 
the  solvent  charged  with  the  soluble  matter  of 
the  drug  rises  in  the  mphnn,  f,  which,  as  soon  as 
it  becomes  sufficiently  filled,  discharges  its  con- 
tents into  the  flask,  A.  This  process  repeats  itself, 
and  is  continued  until  the  drug  is  exhausted, 
requiring  usually  from  one  to  two  hours.  The 
flask,  A,  may  be  connected  with  a  condenser,  and 
the  solvent  recovered  by  distillation,  or  the  con- 
tents of  A  may  be  poured  into  an  evaporating  dish 
and  the  slight  excess  of  ether  allowed  to  evapo- 
rate sjwntaneously. 

Commercial  oleoresins  vary  considerably  in 
quality;  it  therefore  behooves  the  apothecary  to 
prepare  his  own. 

The  PharmacopcBia  recognizes  ai.x  oleoresins; 
specifying  in  the  instance  of  oleoresin  of  male 
foni,  that  the  granular-like  deposit  (fiticic  acid)  to 
which  the  activity  is  mainly  duo,  should  be  thor- 
oughly mixed  with  the  liquid  portion  before  use.  ^^ 
In  oleoresin  of  cubeb  a  waxy  and  crystalline  d&-  soihin'.  eii™ 
iiosit  (cubebin)  also  occurs  on  stjvnding,  but  us  this  Ap|i»™tui. 

has  no  medicinal  value,  it  should  be  discarded. 

The  oleoresins  should  be  administered  in  diluted  form,  either 
in  emulsion  or  pill.  Male-fern  is  best  administered  in  gelatin 
ca^ules. 

The  U,  S.  Pharraaeopceia  recognizes  6  Oleoresins. 


OLEOKESIN'.E.  U.  S.  P. 

I  rbfer- J  ryroje  TM*. 

'  llBrk-Gn«n.  a)«ut  IS-l^f. 
,  IMrk   l^ed  Bn>wD,  about 
i      17-20  ?(.. 

GnenUh-Bnimi.   about 
IB-ai*. 

[teddiHti  BrowD ;  ahoat  !^  t^. 

UraonUh  BliH^k.  alMut  A-t^^. 

Diirk-KniHU,  iiIhiuI  o'i . 


I 


I  PniirHln.  Dan. 

'Tnrnidde.        30-00  tri. 

i^jiuulant.      i  U  1  n^. 
Rulwrarienl. 

Diurrtic. 

I     Expectontnt,  S-SOnu 
.T»nicse<InUve.3-10in. 

Stimulant,      i  tu  1  "l. 

scimuluut,      I  to  t  ni. 
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C0hL0l}lA-{3f'Jic-te<iCoUo</ion»). 

The  medicated  Collodions  consist  of  collodion  impregnated 
with  medicinal  substances.     They  are  only  employed  externally. 

Collodion,  the  base  of  this  class  of  preparations,  is  prepared 
by  dissolving  pyroxylin  (soluble  guu  cotton)  lu  a  mixture  of  3 

Earta  of  ether  and  1  part  of  alcohol.  The  Pyroxylin  is  obtained 
y  the  action  of  nitric  acid  {with  assistance  of  sulphuric  acid) 
upon  cotton  (cellulose).  When  nitric  acid  is  caused  t^>  react  on 
cellulose  (CrtHmOj),  various  substitution  products  are  formed, 
according  to  the  strength  of  the  acids  employed,  being  designated 
as  moHO-,  di-,  and  (n'-nitrocellulose,*  etc.  Only  one  of  these,  the 
di-nitrocelluloae,  is  completely  soluble  in  the  ether-alcohol  mix- 
ture; this  should  not  be  confounded  with  the  explosive  hexa-  (or 
tri-)  nitrocellulose. 

When  collodion  is  applied  to  a  dry  surface,  the  ether  and  alcohol 
rapidly  evaporate  and  leave  a  transparent,  adhesive,  and  con- 
tractile film  behind.  For  this  reason  it  forms  a  valuable  application 
for  keeping  together  the  edges  of  smalt  wounds,  or  for  covering 
ulcers  Of  abraded  surfaces.  When  it  is  simply  desired  to  protect 
the  surface,  a  flexible  (non-contracting)  film  is  desirable ;  for  this 
purpose  the  otficial  CoUodium  Flexile  should  be  used. 

Collodion  is  made  the  vehicle  for  the  application  of  various 
remedies,  such  as  iodine,  cantharides,  corrosive  sublimate,  etc. 

Because  of  the  volatile  nature  of  the  ether,  the  collodions  should 
be  kept  in  well-stoppered  vials  in  a  cool  place,  and  because  of  the 
extremely  inflammable  nature  of  both  ttie  pyroxylin  and  the 
ether-alcohol,  it  should  not  be  dispensed  or  applied  in  proximity 
to  a  light,  or  fire. 

COLLODIA,  U.  a  p. 


CoUodium, Pvroivlin,  30Gin.;  Elher,  750 

\    'Cc.;  Alcohol,  250  Cc. 
Cullodium  Caathandatani, '  Ciu]tbari<la.  (Ml  Giii. ;  Chloro- 
form; Flpxibte Collodion,  86 


CbtlodiuiD  Flexile, 


Gm 
Collodion,    U20  flm,;  Ouindn 

Torpentine,  60  Um.;  CMlor 

Oil,  30  Gni. 
Taonit  Acid, 20 Om. ;  Alrobol, 
.      &Cc;  Ether.SSCc. 


Prolertive  AppliniHon. 
Blistering  .\pplic»tioa. 

Protective  Application. 

Styptic  Application. 


ieuitnd9lDwliliaill»Dllr1rv1<lmldiie(NCU  r«|>l>«9hTdrai7l(r)Hti[rauB*  iDibv 
.    TlwdcHiblproixlBliinf  nllu)im(CuIIiAo)>'Ml(oii.   'lliMi  b;  Ibmuillcm  of  nitric 

UnisA-*il  ( ffoc«l  tu  loao. 
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CHAPTER    XXXIII. 

MD^TURES. 

FLUID  MIXTURES. 

These  consist  of  transparent,  or  opaque  fluids,  resulting  from 
the  mixing  of  various  liquids,  or  liquids  and  solids. 


LINIMENTA. 

Liniments,  according  to  the  Pharmacopoeia,  are  solutions  or 
mixtures  of  various  medicinal  substances  with  alcohol  or  oleag- 
inous fluids,  intended  for  external  application. 

When  dispensed,  they  should  always  be  properly  labeled  as 
Liniments,  or  for  "External  Use." 

The  U.  S.  Pharmacopoeia  recognizes  9  Liniments. 


TUU. 
LiKIMENTUM 

Ammoniie, 

( Volatile  LinimenO. 

BelladoDDK, 

Calcifl  (Carron  Oil),   .   . 

Camphors, 

ChloToformi 

Saponis, 

Saponis  Mollis,   .... 

Binapis  Gompositom,    . 


Terebinthixue,     .... 


LINIMENTA,  U.  8.  P. 
Omulihientt, 

Ammonia  Water,  350  Cc; 
Alcohol,  50  Ck;. ;  Ootton  Seed 
Oil,  600  Cc 

Camphor,  50  6m. ;  Fl'd.  Ext 
Belladonna,  to  make  1000  Cc. 

Solution  Lime  ;  Linseed  Oil, 
eqnal  parts. 

Camphor.  200  6m.;  Cotton 
Seed  Oil.  800  6m. 

Chloroform,  300  Cc.;  Soap 
Liniment,  700  Cc 

Soap  (powd.),  70  6m.;  Cam 
phor,  456m. ;  Oil  Rosemary, 
10  Cc;    Alcohol,  750  Cc; 
Water,  to  make  1000  Cc 

Soa  Soap,  650  6m. ;  Oil  Lav- 
ender Flowers,  2U  Cc ;  Alco- 
hol, 300  Cc;  Water,  to 
make  1000  Cc 

Vol.  OU  Mustard,  30  Cc;  Fl. 
Ext  Mezerenm,  200  Cc; 
Camphor,  60  6m.;  Castor 
Oil,  150  Co.;  Alcohol,  to 
make  1000  Cc. 

Resin  Cerate,  650  6m.;  Oil 
Turpentine,  350  6m. 


Base. 


Cotton  Seed  Oil. 


Frd.  Ext  Belladonna. 
Linseed  Oil. 
Cotton  Seed  Oil. 
Soap  Liniment. 
Diluted  Alcohol. 


Diluted  Alcohol. 


Alcohol. 


Oil  of  Turpentine. 
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MISTUR.E-(Mr^ira). 

Mixtures,  as  here  understood,  are  a  class  of  aqueous  prepara- 
tions which  contain  solid,  insoluble  substances,  in  such  a  con- 
dition of  subdivision,  that,  upon  agitation,  the  particles  remain 
for  some  time  in  a  state  of  suspension.  In  three  instances  the 
Pharmacopoeia  directs  the  intervention  of  gum  arable  or  sugar 
for  the  purpose  of  assisting  suspension.  As  exception  to  the 
above  definition,  due  to  the  indiscriminate  use  of  the  term,  we 
have  two  solutions  included  under  this  class,  viz.,  Mistura 
Glycyrrhizse  Composita  and  Mistura  Rhei  et  Sodae. 

This  class  of  preparations  should  not  be  kept  on  hand  any 
great  length  of  time,  since  they  are  prone  to  ferment. 

The  U.  S.  Pharmacopoeia  recognizes  4  Mixtures. 


MISTURiE,  U.  S.  P. 

Title.  I  ConttituenU.  \         PrvperHu. 

Mistura  Cretse, Comp.  Chalk  Powder,  200  Gm. ;   Antacid, 

{C hulk  Mixture), 


Dote. 
15  Cc 


a 


Ferri  Compoeita, 
{Griffith' 8  Mixture). 


n 


Glycyrrhizse  Com- 
posita, .... 
{Brown  Mixture). 


Tonic, 


30-^  Cc 


(4 


Expectorant,  5-30  Co. 


Cinnamon  Water,  400  Cc.; 
Water,  sufficient  to  make 
1000  Cc. 

Ferrous  Sulphate,  6  Gm.  ; 
Myrrh,  18  Gm.;  Sugar,  18 
Gm. ;  Potassium  Carbonate, 
8  Gm. ;  Spirits  Lavender,  60 
Cc. ;  Rose  Water,  sufficient 
to  make  1000  Cc. 

Ext.  Liquorice,  pure,  30  Gm. ; 
Syrup,  50  Cc.  ;  Mucilage 
Acacia,  100  Cc. ;  Camphor- 
ated Tr.  Opium,  120  Cc; 
Wine  of  Antimony,  60  Cc.; 
Spirits  of  Nitrous  Ether,  30 
Cc. ;  Water,  sufficient  to  make 
1000  Cc. 

Khei  et  Soda;,  .    .Sodium    Carbonate,    35    Gm.;   Carminative,     2-4  Cc. 

Fid.  Ext.   Rhubarb,  15  Cc. ;  I  Laxative,  15-60  Cc. 
Fid.  Ext.  Ipecac,  3  Cc. ;  Gly-  j 
ceriu,    S'SO    Co.;    Spirit    of 
Peppennint,  35  Cc. ;   Water, 
sufficient  to  make  1000  Cc.      I 


EMUI^A,  OR  EynnSlOSESMEmulx-mt). 

Kml'lsions  are  urtifieial  mixtures  of  a  milky  appearance,  which 
touaist  of  oils,  fats  or  resinous  substances  suspended  in  water  by 
the  intervention  of  some  viscid,  or  mucilaginous  substance. 

The  object  sought  is  to  break  up  the  substance  which  is  to  be 
emulsified,  into  as  minute  particles  as  possible,  enveloping  each 
of  these  in  a  coat  of  the  emulsifying  agent,  which  tends  to  pre- 
vent them  from  reuniting. 

Natural  Milk,  which  consists  of  minute  globules  of  fat  (butter) 
suspended  in  water  by  means  of  the  casein  present,  may  be 
regarded  as  a  sample  of  a  perfect  emulsion.  The  more  closely 
an  artificial  emulsion  can  be  made  to  resemble  milk,  the  more 
permanent  will  be  the  product.  An  emulsion  is  [wrfect  when  the 
oil  globules  are  inv-isible  to  the  naked  eyo.  The  completeness  of 
emulsification  may  be  judged  by  placing  a  sample  on  a  slide  under 
the  lens  of  a  microscope,  and  comparing  the  size  and  uniformity 
of  the  oil  globules  of  the  emulsion  with  those  contained  in  a 
sample  of  milk. 

Emulsions  may  be  divided  into  three  classes — the  Natural 
Emulsions,  the  Gum-Resin  and  Seed  Emulsions,  and  the  Oil  or 
Artificial  Emulsions. 

Ist.  Natural  Kmultionx  are  such  as  exist  ready  formed  in  nature, 
such  as  milk,  yolk  of  egg,  certain  plant  juices,  etc. 

2d.  Gujn-Ufitin  and  Seed  Emultiiowi. — Such  gum  resins  as  am- 
moniac, asafcetida,  and  myrrh,  when  triturat^  with  water,  form 
emulsions  in  which  the  resinous  and  oily  constituents  are  sus- 
pended by  means  of  the  gummy  matter  present.  In  preparing 
these  emulsions  (Emulsa.  U.  S,  P.),  the  [lowdered  gum-resins 
should  never  bo  employed,  since  the  process  of  drjine  and 
powdering  not  only  destroys  the  volatile  constituents,  hut  also  the 
emulsifying  properties  of  the  gum.  Selecti-d  tears  of  ihe  gum 
resins  should  be  reduced  to  a  coarse  powder  and  then  triturated 
with  a  small  quantity  of  wat«r,  until  a  smooth  ]iaste  is  obtained, 
then  the  balance  of  water  added,  and  the  mixture  finally  strained. 
Under  this  class,  the  Pharmacopoiia  recognises  two,  vis,:  Emul- 
sum  Ammoniaci  and  Emulsum  AsafcBtidse. 

On  triturating  such  seeds  or  fruits  as  the  poppy,  hemp  or 
almonds  with  water,  an  emulsion  Is  obtained  in  which  the  oily 
matter  present  is  suspended  (emulsified)  by  means  of  the  albumi- 
nous and  gummy  matter.  Under  this  cla.'w  the  PharmacojKeia 
recognizes  Emulsum  Amygdala;,  in  which  acacia  and  sugar  are 
added  to  enhance  the  permanency  of  the  preparation. 

3d.  Oil  or  Arlijicial  Emulniona. — There  are  a  great  many  differ- 
ent a^nts  and  methwls  by  which  wc  can  produce  artificial 
emulsions:  moat  general  among  thuse,  are  tho  two  methods 
ktlown  as  the  Continental  and  Engliih. 
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Ist.  The  Continental  Method. 

This  method  depends  on  the  formutinn  of  a  ■nvrkua  obtained  by 
agitating  or  trituniting  together  certain  quantities,  hij  wei-fflil,  of 
on,  gum  and  water.  Thi.s  so-called  nucleus  being  once  prepared. 
it  may  be  diluted  with  water,  in  all  pmportions,  without  any 
danger  of  subsequent  separation. 

This  method  never  fails  to  produce  n  model  emulsion,  if  the 
proper  proportions  (by  weight)  of  oil,  gum,  and  water  be  observed. 

The  German  Pharniacoixeia  directs  the  following  proportions; 
oil,  2  parts;  pufveriKed  acacia,*  1  part;  wat«r,t  IJ  parts,  for  such 
oils  as  are  difficult  to  emulsionize,  like  the  class  of  volatile  oils. 
For  the  class  of  fatty  oils  (cod-liver  oil,  castor  oil,  etc.),  the  propor- 
tion of  acacia  to  oil  may  be  reduced  to  1  part  of  gum  to  4  gmrts 
of  oil.  The  operation  may  be  carried  out  m  tliree  different  ways, 
the  first  being  the  most  generally  employed. 

(a).  The  2  parts  (or  4)  of  oil  are  stirred  with  the  1  part  of  nowd. 
acacia  in  a  dry  mortar,  then  the  1^  parts  of  water,  are  added  at 
once,  the  whole  being  rapidly  stirred  with  the  pestle  until  a  thick, 
creamy  emulsion  results,  which  is  then  diluted  as  desired.  After 
some  experience,  this  operation  may  be  carried  out  in  a  bottle, 
which  must,  however,  be  thoroughly  dry  before  the  acacia  is 
introduced.  The  chief  mistake  committed  by  beginners  is  that 
they  permit  the  acacia  and  oil  to  remain  too  long  in  contact, 
whereoy  the  gum  becomes  a  hard  mass,  which  afterward  dissolves 
only  with  great  difficulty.  The  two  should  be  stirred  or  shaken 
together  sufficiently  long  enough  to  thoroughly  coat  each  particle 
of  gum  with  a  layer  of  oil,  alter  which  the  water  should  be 
immediately  added. 

(b).  The  1  part  of  pulv.  acacia  is  triturated  with  IJ  parts  of 
water  until  a  uniform  paste  results,  then  the  2  parts  (or  4)  of  oil 
are  added  at  once  and  triturated  rapidly  until  a  thick,  creamy 
emulsion  nucleus  results. 

((■),  In  a  mortar  place  1  part  of  powdered  acacia;  in  a  flask 
shake  a  mixture  of  2  parts  (or  4)  of  oil  and  I J  of  water,  and  pour 
this  over  the  gum,  stirring  rapidly  until  emulsified. 

This  nucleus  should,  when  properly  prepared,  present  a  uniform, 
creamy  appearance ;  a  pearly,  translucent  apjiearance  assumed 
by  the  mixture  indicates  that  an  insufficient  amount  of  water  or 
gum  is  present,  and  that  globules  of  uncombined  oil  are  floating 
about.  If  this  is  not  quickly  remedied,  the  emulsion  will  "  crack, 
that  is,  the  oil  will  separate  from  the  aqueous  flui<l. 

2d.  The  Eugliish  Method. — This  method  is  applied  generally  to 
uncertain  combinations,  and  must  be  followed  carefully  to  insure 
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success.  A  thick,  smooth  mucilage  of  gum  and  water  is  first 
jirepared  in  a  mortar,  and  to  this  are  added  the  oil  and  water, 
alternately,  in  small  portions  at  a  time,  under  rapid  stirring,  so  as 
to  break  uplhooil  into  globules,  wliich  are  immeiliately  enveloped 
by  the  viscid  solution. 

Care  should  be  taken  in  the  early  stage  of  the  process  to  add 
the  oil  and  water  very  cautiously,  until  a  thick,  creamy  emulsion 
is  obtained ;  afterward  they  may  be  added  more  rapidly.  A  fresh 
jiurtion  of  oil  should  never  be  added  until  the  former  has  been 
thoroughly  emulsionized. 

It  ofteo  happens,  from  too  great  haste  in  adding  the  first  por- 
tions of  oil  and  water,  or  by  reason  of  the  ijiucilage  not  being 
thick  enough,  that  tlie  emulsion  "  cracks ;  "  when  this  is  the  case, 
a  fresh  portion  of  thick  mucilage  of  acacia  should  be  taken  and 
the  mixture  re-emulsionized  in  this  by  thorough  trituration  after 
each  addition. 

As  an  ezamplt!  of  this  method  of  emulsioaizing,  the  following 
formula  is  selected  : — 

U .    Cr>]Mi1». -  .  f  .■?  *j 

Pnlv.  Acad«. .giij 

Aqiuc, I),  «.  ad.  fj  vj. 

Place  the  Acacia  (granulated)  in  a  mortar  and  triturate  with 
two  drachms  of  water,  until  a  perfectly  smooth,  thick  paste 
resulta;  then  add  under  constant,  rapid  stirring,  alternately,  first 
H  little  of  the  copaiba,  then  a  little  water,  contmuing  tlius  until 
all  of  the  balsam  has  been  thoroughly  emulsified,  after  which 
the  balance  of  the  water  may  be  added. 

In  the  preparing  of  an  emulsion,  such  as  usually  prescribed  by 
physicians,  the  various  ingredients  should  be  mixed  in  the  follow- 
mg  order:  first,  the  emulsion  nucleus  of  the  oil  is  prepared: 
then  the  flavoring  is  added,  if  it  be  an  oil;  and  this  is  followed 
by  the  syrup  and  the  greater  portion  of  the  diluent.  Should 
there  be  any  salts,  solid  extracts,  ete...  to  be  combined,  they  are 
dissolved  in  a  little  of  iJie  reserved  diluent  and  added  last  with 
agitation.  Should  there  be  small  amounts  of  alcoholic  liquids 
or  acid  solutions  to  be  added,  they  should  be  diluted  with  a 
portion  of  the  diluent,  and  added  last,  in  small  portions,  the 
mixture  being  well  agitated  after  each  addition. 

OTHER   EMLIL8IFTING   .4GEX1H 

Among  the  many  projioscd,  the  following  are  the  most 
important: — 

Tragncaidh  forms  an  excellent  emulsifying  agent,  a  much  less 
quantity  of  it  being  requiriHl  than  of  ucacia,  while  it  yields,  at  the 
siune  time,  a  more  prominent  emulsion.  For  emulsifying  the 
fatty  oils,  a  smooth  paste*  composed  of  1  part  of  tragacanth  and 
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20  pHrts  of  water  is  made,  and  to  this  is  added  at  once,  with  rapid 
stirring,  20  parts  of  tlie  oil  to  be  emulsified,  and  10  parts  of 
water.  For  volatile  oils  (oil  of  turpentine,  cubebs,  etc.),  the  fol- 
lowing procedure  may  be  followed:  Oil,ypart:s;  powdered  traga- 
canth,  1  part,  and  water  15  parts.  To  the  oil,  contained  in  a  dry 
bottle  or  mortar,  add  the  tragaeunth  and  shake  or  stir  well,  then 
add  the  water  (15  parts),  and  agitate  vigorously.  This  may  be 
followed  by  the  syrup  and  remaining  diluents,  added  gradually 
in  portions,  the  mixture  being  agitated  after  each  addition. 

Yolk  of  Egg. — This  being  a  perfect  natural  emulsion,  forms  an 
excellent  nucleus,  yielding  a  permanent  combination.  The  albu- 
men of  the  egg  should  be  entirely  removed  (as  its  presence  is  apt 
to  give  rise  to  failure),  the  yolk  is  placed  in  a  mortar  and  ren- 
dered perfectly  smooth  by  trituration,  then,  with  a  rapid  circular 
motion  of  the  pestle,  the  oil  is  added  by  degrees;  should  it  become 
too  thick,  a  little  water  may  be  added,  which  is  then  to  be  fol- 
lowed by  the  syrup  and  the  other  constituents. 

The  emulsifying  power  of  one  fair-sized  egg  is  etjuivalent  to 
about  10  grammes  of  gum  arabic  or  1.25  grammes  of  tragacanth. 

The  National  Formulary  has  the  following  formula  : — 

OxI-U'rer  Oil, B  fl.  ozs.  lother  fattv  oila  nia^  be 

Babatituted  in  p'lat.'euf  this). 
GlyceriW  of  Volk  of  E^,     ...    S^  fl.  oxs. 

Syrup  of  Toln. 2    B.  ora. 

Flavoring,      {a  anMdcDt  qaantilj). 

Water,  cooagh  to  make 16  ft.  oza. 

"Triturate  the  glyconin  in  a  mortar  with  the  oil  added  in 
small  portions  at  a  time,  and  thoroughly  incorporate  each  portion 
before  adding  the  nest.  Then,  continumg  the  trituration,  gradu- 
ally add  the  syrup  of  tolu  and  tiavoring.  Finally,  add  enough 
water  to  make  16  fluidounces." 

Dilute  acids  or  acid  salts  or  glycerin  may  be  added  to  these 
emulsions  without  danger  of  causing  them  to  "crack." 

Irish  Mo»s. — For  emulsifying  oils,  this  is  superior  to  acacia, 
because  a  subsequent  separation  of  the  emulsion  does  not  take 
place.  It  also  retains  resinous  bodies  longer  and  more  effectually 
in  suspension.  On  the  other  hand  it  does  not  effect  as  6ne  a 
subdivision  of  the  oil  as  is  the  case  with  acacia.  In  using  Irish 
Moss  it  is  necessary  first  to  prepare  a  clear  smooth  mucilage.  For 
this  purpose  1  part  of  Irish  Jloss  is  washed  in  cold  water  to 
remove  thr  adhering  impurities  and  saline  matter,  then  plaowl 
in  a  capsule  or  beaker  and  40  parts  of  water  added,  then  iieuted 
on  a  boiling  water-bath  for  at  least  15  minutes,  under  frequent 
stirring.  The  resulting  mucilage*  is  then  strained  through  wetted 
muslin,  and  enough  water  passed  through  the  strainer  tA  make 

•SliDaM  Uk  mucniwT  b*  af  ■  ilnrk-bruvo  culur,  11  nuj  benvlllj  blwrbcil  hi  wUliifii  fnw  niUa 
tmMmAm  nt  •iilBhurwu  Muld.  ■(lurlnn,  thm  nUdng  In  ■  npwli  wiil  bttilng  nn  ■  auMr^Mh 
nnlll  ihio^orof  ibc  vld  bin  iBtlnl]?  (tlNqirnrcl. 
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the  product  weigh  40  parts.  Five  parts  of  thia  mucilage  are  euffi- 
cieot  to  emulsionize  8  parts  of  oil  (fixed).  To  the  mucilage  con- 
tained in  a  bottle,  add  the  oil  in  portions,  agitating  tlioroughly 
after  each  addition  ;  follow  this  up  by  the  syruji,  flavoring,  an^ 
water  as  may  be  necessary. 

These  etnulsions  are  very  prone  to  fermentation ;  hence,  when 
it  is  necessary  to  preserve  them  for  any  greater  length  of  time,  it 
is  well  to  introduce  about  1  part  of  alconol  (subslituting  this  for 
the  same  volume  of  water)  into  each  Hi  parts  of  emulsion. 

The  mufilage  of  Irish  Moes  may  be  better  preserved  bv  pour- 
ing it  wliile  hot  into  bottles,  which  are  filled  to  the  neck,  then 
adding  a  thin  layer  of  olive  or  cotton-seed  oil.  and  securely 
sealing  and  preserving  in  a  cool  place. 

Qtiillaja  Bark: — This  contains  a  principle  (called  saponin), 
which  possesses  powerful  emulsifying  proj>erties,  but,  owing  to  the 
large  amount  necessary  and  ita  exjieclorant  properties,  it  should 
not  be  employed  unless  by  consent  of  the  physician.  For  pre- 
paring emulsions,  it  is  employed  in  the  form  of  a  tincture,  which 
may  be  made,  according  to  the  U.  S.  Pharmacoiweia,  by  boiling 
200  Gm.  of  the  bark,  in  fine  chips,  with  800  Cc.  ol  water,  washing 
the  residue,  boiling  the  whole  liquid  down  to  600  Ca,  then  strain- 
ing, adding  'ioO  Cc.  of  alcohol,  filtering,  and  adding  enough  water 
to  the  filtrate  to  make  it  measure  1000  Cc-  One  part  of  the  tinc- 
ture is  sufficient  to  emulsionize  8  parts  of  fixed  oil  (cod-liver  oil, 
castiir  oil,  etc.).  Volatile  oils  (oil  of  turpentine,  cubebs,  etc.) 
require  their  own  measure  of  the  tincture. 

The  valuable  feature  of  Quillaja  as  an  emulsionizing  agent  lies 
in  the  fact  that  it  is  utterly  inditfereut  to  all  substances  t<-nding 
to  destroy  gum  emulsions. 

Krirad  of  Mall. — This  forms  a  valuable  emulsifying  agent  for 
cod-liver  oil,  for  which  purpose  it  is  admirably  adapted  thera- 
peutically. An  extract  of  malt  should  emulsify  its  own  weight 
of  cod-liver  oil.  The  oil  should  be  gradually  added  to  the  extract 
of  malt  under  constant  stirring. 

Ca«ein  (Haccharated). — In  the  prototype  of  a  perfect  natural 
emulsion,  milk,  we  find  that  the  fat  (butter)  is  hehl  in  susjiensioii 
by  the  casein  of  the  milk.  The  idea  of  the  employment  of  thia 
casein  occurred  to  M.  Lfger.  of  Paris,  who  proposed  a  pmcess"  for 
ita  separation  and  use.  lie  directs  tliat  such  substances  as  resins, 
balsams,  oleoresins,  etc.,  should  be  first  dissolved  in  a  small 
amount  of  alcohol.  Then  for  a  100  Cc.  mixture,  about  8.5  Gm.  of 
anccharat«d  casein, dissolve<t  in  an  equal  weight  of  whIa-t,  is  added. 
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the  mixture  thorooghly  shaken,  after  which  the  remaining  con- 
stituents are  added  in  their  proper  order  with  continual  shaidn^. 
For  emulsifying  the  oils  the  manipulations  are  the  same  as  with 
acacia. 

It  is  claimed  for  this  emulsifying  agent  that  it  yields  perfect 
and  stable  emulsions,  which  are  very  palatable  and  easily 
tolerated  bv  the  most  delicate  stomach,  which  cannot  be  said  of 
^m-arabic  emulsions. 

Pancrefitlny  a  mixture  of  natural  ferments,  forms  an  excellent 
emulsifying  agent  when  employed  in  an  alkaline  medium  (as 
sodium  bicarbonate).  The  emulsions  obtained  by  means  of  it  are 
rarely  permanent,  but  are  often  preferred,  because  of  their  easy 
assimilation,  for  the  administration  of  such  &ts  as  cod-liver  oil  to 
consumptives.  Pancreatin  is  often  added  to  emulsions  to  assist 
the  thorough  emulsification  of  the  &ts  or  oils.  It  should  be 
mixed  with  an  equal  bulk  of  sodium  bicarbonate  and  dissolved 
in  a  small  quantity  of  water ;  to  this  is  then  added  the  oil  or 
emulsion  gradually,  the  mixture  being  well  shaken  after  each 
addition. 

G^lniin  has  been  proposed  (patented)  for  emulsifying  paraffin 
oils.  The  patent  directs  that  in  12  parts  of  a  solution  of  gelatin 
(4  ounces  to  the  gallon  of  water),  1  part  of  phosphate  or  caroonate 
of  sodium  or  potassium  is  to  be  dissolved.  This  mixture  is  capable 
of  emulsifying  from  24  to  36  parts  of  animal  or  vegetable  oils. 
For  emulsifying  mineral  oils,  the  alkali  is  replaced  by  soft  soap. 


ElIUI^IFICATION  OF  SPECIAL  DRrG& 

Snlol  is  melted  in  a  warm  mortar  and  emulsified  with  powdered 
acacia,  according  to  the  continental  method,  warm  water  being 
employed.  On  standing,  it  separates  as  a  fine  powder,  which  is 
easily  reincorf»orated  by  agitation. 

Jouisse's  formula  is  as  follows:  Salol  and  pulverized  acacia, 
frarh.  4  Gm.,  tragacanth  0.2  Gm.,  tincture  of  tolu  10  Gm.,  syrup 
3^)  <  im.,  water,  sutficient  quantity.  Tlie  tincture  of  tolu  is  added 
to  the  water,  the  mixture  strained,  and  the  emulsion  made  as 
aV^iVfr  rlirecte<l. 

Rfj^iiu  or  R^ino}is  Suh^anri^:*  (Guaiac,  Jalap.  Turpentine,  etc.) 
.shonM,  if  possible,  be  reduce«l  to  a  powder  and  rubbed  with  one- 
half  their  wf*i<]rht  of  pulverized  acaoia,  with  gradual  addition  of 
wntr-r ;  or  they  may  b>e  dissolve!  in  a  little  alcohol  and  emulsified 
with  yolk  of  egg.  mucilage  of  chondrus  (Irish  moss),  or  traga- 
ranth. 

Cnmphor  should  be  first  pulverizetl  by  the  aid  of  a  little  alcohol 
or  *rher.  then  mixed  with  ten  times  it^  weight  of  gum  arabic  or 
wirh  yolk  of  egg. 
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Tlozf-g  (Spermaceti.  Cacao  Butler,  etc,)  are  emulsified  like  the 
fixed  oils,  the  fat  being  first  melted,  then  poured  into  a  hot  mor- 
tar (the  pestle  being  also  heated).  An  equal  weight  of  pulverized 
acacia  is  added  aud  the  wliole  thoroughly  triturateil,  then  hot 
wat«r  (1^  times  as  much  as  there  is  of  fut)  is  gradually  added 
under  constant  stirring. 

LyrnpotliHni,  or  LupuHn. — These  are  rubbed  in  a  mortar  with 
a  litile  walor  until  a  crumbly  mass  is  obtained,  then  trilumled 
with  an  equal  weight  of  acacia,  and  the  water  gradually  added 
with  trituration. 

Balaam  Peru. — This  may  be  emulsionized  with  yolk  of  egg  or 
acacia.  Of  the  latter,  a  quantity  is  taken  equal  in  weight  to  the 
amount  of  balsam  used. 


NOTES, 

Pressure  should  not  be  used  in  preparing  emulsions — it  is  the 
triturating  (agitating)  motion  that  is  desired.  The  motion  should 
be  rapid  and  light.     Over-manipulation  often  causes  "  cracking." 

A  rather  deep  mortar  with  shallow  bottom  should  be  selected 
for  this  purpose. 

Emulsions  of  fixed  oils  should  be  made  with  the  mortar  aud 
pestle,  while  volatile  oils  are  best  emulsified  by  agitation  in  a  flask 
or  bottle. 

When  small  amounts  of  oils  (croton,  cubebs,  etc.)  or  volatile 
Suids  (chloroform,  etc.)  are  to  be  emulsified,  it  is  best  to  mix  them 
first  with  a  little  olive  or  almond  oil,  which  assista  in  the  suspen- 
sion and  imparts  a  creamy  finish  to  the  emulsion. 

Alkalies  (solution  of  potassa,  solution  of  linie,  borax,  etc.)  favor 
the  cmulsification  of  fixetl  oils,  but  tliey  should  never  be  used, 
since  a  combination  with  the  fat-acids  takes  place  with  the  forma- 
tion of  soap,  resulting  in  the  impairment  of  the  therapeutic 
properties  of  the  oil. 

The  addition  of  acids,  acid  solutions,  acid  salts,  glycerin,  alcohol, 
or  alcoholic  liquids,  generally  destroys  gum  emulsions,  chiefly 
owing  to  the  gum  being  thrown  out  of  solution.  The  addition 
of  glycerin,  alcohol,  or  large  amounts  of  salts  act  [ihysically  in 
abstracting  water,  thereby  rendering  the  emulsionizmg  agent  less 
viscid.  The  addition  of  borax  or  tincture  of  iron  will  cause  an 
acacia  emulsion  to  l>eeome  gelatinous  on  standing.  When  any 
of  the  above  incommtibles  are  ordered  in  small  quantity  in  an 
emulsion,  they  should  be  added  last,  in  diluted  condition,  and  iu 
small  portions  at  a  time,  the  whole  being  shaken  after  each 
addition.  When  the  amount  ordered  is  large  enough  to  destroy 
a  gum  emulsion,  recourse  may  be  had  to  yolk  of  egg,  Irish  moss 
mucilage,  or  tincture  of  quillaja, 
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The  Pharmacopoeia  recognizes  4  emulsions : 


TiUe. 

Emulsum 
Ammoniaci, 

Emulsam 
Asafoetidss, 


Emulsam 
Amygdalae, 


Emulsum 
Chloroformi, 


} 
{ 


EMULSA,  U.  S.  P. 
QmMtUitenU.  I  Clou. 

Ammoniac,  40  Gm.         i  ]  ^       ^. 

Water  a  sufficient  qnan-  |     ^^^^^^ 
tity  to  make  1000  Cc.     '  ^— «*"". 

AsafoBtida,  40  Gm. 

Water,  a  sufficient  quan- 
tity to  make  1000  Cc 

Sweet  Almond,  60  Gm. 

Acacia  p.,  10  Gm. 

Sugar,  30  Gm. 

Water,  a  sufficient  quan- 
tity to  make  1000  Cc. 

Chloroform,  40  Cc. 

Expressed    Oil    of    Al- 
mond, 60  Cc. 

Tragacanth,  Powdered, 
15  Gm. 

Water,  a  sufficient  quan- 
tity to  make  1000  Cc. 


}  Gum-resin 
Emulsion. 


Seed 
'  Emulsion. 


Oil 
'  Emulsion. 


Propertit$, 
Expectorant, 


Do9e. 


15-30  Cc. 


Antispasmodic,    16-30  Cc. 


Demulcent,        60-200  Cc. 


Anodyne, 


15-20  Cc. 


CHAPTER    XXXIV. 

SOLIDS. 

I.  FOB  INTEBNAL  USB. 

prLVKRES-(/W,tT.). 

Substances  which  are  in  a  finely  subdivided  condition  are  known 
as  powders.  Of  tliese  we  recognize  dilferent  degrees  of  fineness; 
but  the  ojficial  powders  are  of  the  finest  degree  of  subdivision. 

According  to  the  use  for  which  they  are  intended  they  may  be 
divided  inlo  two  classes: — 

Isl.  Those  for  External  Use.  2d.  Those  for  Internal  Use.  Such 
powders  as  are  intended  for  external  use,  as  for  dusting*  over  in- 
jured or  inflamed  surfaces,  or  for  insu&lation  in  the  treatment  of 
throat  affections,  or  for  blowing  into  the  ear  ur  nostrils,  should  not 
be  mixed  by  trituration,  as  this  renders  them  too  compact,  depriv- 
ing them  of  their  necessary  lightness.  When  more  than  one 
constituent  enters  into  such  a  powder,  they  should,  if  possible,  be 
separately  reduced  to  a  very  fine  i>owder,  then  sifted  and  mixed 
with  a  spatula.    Such  powders  should  be  dispense*!  in  dry  vials. 

Powders  intended  for  internal  use  may  be  mixed  or  triturated 
in  a  niorlur.  as  lightness  is  not  the  essential  feature  demanded. 

Compound  jyowders,  whether  thev  contain  potent  drugs  or  not, 
should  be  thoroughly  and  uniformfy  mixed,  for  the  value  of  the 
constituents,  and  frequently  the  life  of  the  patient,  depends  on 
this  precaution.  When  such  substances  as  extracts,  oils,  liquids 
or  hygroscopic  salts,  such  a»  jiotassium  acetate  or  citrate,  are  to  be 
combined  into  a  [wjwder,  these  should  be  first  triturated  with  some 
dry,  absorbent  powder,  then  combined  with  the  balance  of  the 
ingredients.  Powders  which  contain  hygroscopic  substances 
should  not  be  kept  in  stock,  and  when  dispensed  should  be 
enclosed  in  waxed  paper  (paraffin  paper). 

Powders  containing  volatile  substances,  such  as  camphor,  am- 
monium carbonate,  etc.,  should  likewise  be  dispensed  m  waxed 
paper. 

In  some  instances  a  chemical  reactiont  is  liable  to  take  place, 
for  instance,  in  mixtures  containing  potassium  chlorate  or  nvpo- 
phosphite,  and  organic  substances,  such  as  tannic  acid,  sulpliur. 
etc.  In  such  cases  the  iwwders,  separately  dried,  should  Ix: 
cautiously  mixed  on  sniootn  pajjer  by  the  aid  of  a  horn  or  wooden 
spatula  without  friction.     In  other  instances,  certain  chemicals, 
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te  pi 

neparaifli/  aivi  (ken  min:il  wUhoul  presaare  and  (Uspensrdin  waxed 
papers;  many  of  these  combinations  cannot  lie  (lispensed  at  all 
witliout  liquefactioo;  hence  theseveral  ingredients  should  be  dis- 
pensed separately, 

Dividing. — It  is  the  habit  of  many  pharmacista  to  divide  nil 

ptiwders  by  hand,  collecting  the  powder  and  tiattening  it  out  to  a 

Fm  330     rectangular  shape,  then  dividing  into  the  necessary 

number  of  equal  portions  by  means  of  a  spatula.     This 

?  habit  of  guessworli  should  not  be  permitted,  particu- 
larly if  the  powder  contains  a  potent  drug.  In  all  ctues, 
wh're  the  powder  cmitains  an  aetive  drug,  each  portion 
should  he  n'eighed.  In  those  instances  in  which  the 
powder  is  of  a  harmless  nature,  accuracy  of  division 
may  be  assisted  by  mechanical  devices. 
Fig.  330  illustrates  a  cup-shaped  device,  made  of 
hard  wood,  which isiiitendedfor measuring outcertain 
quantities  of  powders.  It  is  particularly  adapted  for 
*"'M™JJtr''"  measuring  Seidlit/.  mixture. 

A  very  convenient  device  is  shown  in  Fig.  331.  This  con-iiists 
of  a  trough  nine  inches  Umg,  one  inch  wide,  and  three-cightha  inch 
deep,  closed  at  one  end,  and  graduated  inside. 
This,  together  with  the  Icvelor  and  spatula,  is 
made  of  brass  and  nickel-plated,  the  spatula 
having  an  ebonizod  wood  handle.  The  powder 
isplacedin  the  graduated  trough,  and  the  rubl>er 
plug  placed  opposite  the  graduation  denoting  the 
number  of  powders  into  which  the  prescriptimi 
is  to  bo  divided.  The  powder  i.^  then  levekd  i  ii 
the  trough  by  means  of  the  leveler,  after  wiiic  h 
the  plug  is  removed,  and  by  use  of  the  spuiiil;i 
in  connection  with  the  graduation  marks,  rln^ 
jMJwderis  accurately  divided  into  tlio  ncc(>;-iir\ 
number  of  parts,  each  of  which  is  then  reni'^rd 
through  the  open  end  of  tlie  trough. 

The  paper  selected  for  wrapping  powiii  r- 
should  be  of  good  quality,  withawell-calemiiii  ■! 
or  gla/.ed  surface.  After  the  renuired  numliir 
i»f  i>uwdcr-paper3  have  been  laiu  out  in  rows, 
they  should  bo  creased  by  folding  down  a  narrow 
margin  along  one  of  the  longer  sides;  then  after 
the  powder  has  been  distributed  upon  theseveral 
jmpprs,  the  edge  is  folded  over  so  as  to  correspond 
exactly  to  the  line  of  the  crease;  the  folded  edge, 
is  then  picked  up  and  turned  back  toward  the 
operator  to  such  an  extent,  that  a  package  of  a  definite  and  uniform 
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width  results.  Then  the  ends  of  the  powder  are  folded  over  by 
means  of  a  spntuta,  the  length  being  regulated  to  suit  the  size 
of  the  box  in  which  they  arc  to  be  placed.  In  order  to  secure 
uniformity  in  length,  the  powder-folaer  may  be  employed  (Figs. 
332-4),  This  is  usually  constructed  so  that  various  lengths  may 
be  accurately  adjusted. 

Nauseous  powders  are  often  administered  in  vafcrs.  These 
consist  of  thin  brittle  sheets  (square  or  circular  pieces),  made  by 
pouringa  mixture  of  flour  and  waler  on  hot  plates.  When  used, 
one  of  these  is  hrst  dipped  into  cold  water  to  render  it  limp.  It 
is  then  quickly  laid  upon  a  tablespoon  ;  the  powder  is  emptied 
into  tlie  center,  then  the  edges  are  folded  over  so  as  to  enclose  it 
securetv  un  all  sides,  water  is  then  poured  into  the  spoon  and  the 
whole  13  swallowed  without  the  least  difficulty. 

An  improvement  on  this  is  the  "  cachet."  These  are  concove 
discs  of  wafer,  made  by  dampening  and  pressing  wafer-papier 
(small  discs)  between  warm  moulds.  The  powder  isplaced  inside, 
then  an  empty  disc,  with  its  edges  moistenetl,  is  placed  over  it 
and  sealed  by  sufficient  pressure.  These  are  dipped  into  cold 
water,  and  swallowed  with  a  draught  of  cold  water. 

Fios.  332,  SB.  3M. 

^14 


Various  forms  of  elaborate  apparatus  have  been  devised  for 
sealing  these.  Among  the  simpleronesistheapparatus  shown  in 
Fie.  335.  The  nickel-plated  mould  (n)  is  so  constructed  as  to 
hold  any  .size  of  cachet-  One  of  the  halves  is  placed  in  the 
mould,  Irien  over  the  top  is  placed  the  "  filler  "  (^i)  to  ensure  the 
evtn  filling  of  the  cachet  without  spilling  any  of  tlie  powder  over 
the  edges.  Then  by  means  of  the  holder  (c)  the  empty  Jmlf  is 
picked  up,  moistened  on  a  piece  of  wet  felt,  and,  by  pressing, 
joined  to  the  lower  half;  an  automatic  spring  enables  the  oficra- 
tor  to  loosen  the  sealed  cachet. 

Fig.   33(>   illustnit<-s  another   form  in  which  the  cachets  are 

Eresscd  into  the  circular  spaces  of  plates  a  ami  u.  then  plate  c  ta 
tided  over  on  to  phile  n,  and,  by  means  uf  a  short  funnel,  the 
powders  are  rapidly  deposited  in  the  center  of  the  lower  cachets, 
and  if  necessary,  pres.sed  down  and  maile  compact  by  means  of  a 
plunger.  When  lllleii.  plate  v  is  removed  from  plalo  D.  then  a 
(lamping  roller  is  passed  over  plate  a,  the  eilges  of  the  covers 
being  moitttcued  ;  tliis  is  now  closed  over  a  mth  slight  pressure, 
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which  seals  the  cacliots,  leaving  them  adhering  to  the   plate  A, 
when  opened. 
A  very  convenient  substitute  for  the  wafers  is  tlie  Japanese 


id  ;«aliQg  CucbeU  |niir> 


Usego  paper.    This  is  thin  and  strong,  the  powder  is  laid  in  the 
center  of  a  small  disc,  the  ends  are  gathered  and  twisted  so  aa  to 


form  ft  small  (jvlindrical  package,  which  is  then  dipppd  in  wator 
and  8wallowe<{.    The  paper  is  digested  with  the  medicine. 
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OKLATIN  CAl-SULES. 

The  gelatin  capsule  affonls  a  convenient  method  of  administer- 
ing nauseous  jwwders  and  liquids. 

Capsules  are    deaignat«d  as  Fio.  337. 

hard  and  »o}'t. 

They  are  made  by  dipping 
smootli  olive  -  shaped  moulds 
into  a  hot  solution  of  gelatin,' 
allowing  the  coating  to  set  and 
then  removing.  The  moulds 
consist  of  olive-shaped  solid 
head3(c)  of  polished  bone,  ivory, 
or  metal,  fixed  uiwn  rods  (/>)  of 
wood,  or  metal,  which  are  placed 
upright  in  perforations  iu  aelah 
ol  wood  (Fig.  337),  in  the  back 
of  which  a  handle  is  fixed. 
The  moulds  (olives)  with  the 
neck  of  the  supporting  rod  are 
slightly  oiled  by  means  of  a  piece  of  cloth,  secured  in  the  base, 
then  tiie  frame  is  grasped  by  the  handle,  and  the  tips  immersed 
a  few  seconds  in  the  gelatin  solution,  which  is  kept  at  a  uniform 
tempeniture  (about  40°  C).  On  removing  Uie  moulds,  tlie  excess  of 
solution  is  allowed  to  run  oil',  then  the  moulds  are  rotated  so  as  to 
distribute  tlie  film  evenly  on  all  sides;  as  soon  as  the  mass  has 
set  sufiiciently,  they  are  put  aside  until  cold  and  firm  enough  for 
removal.  A  knife  is  passed  round  the  shank  of  the  mould,  close 
to  the  bulb,  so  as  to  separate  that  portion  adhering  to  the  handle. 
Then,  by  grasping  the  capsule  lightly  between  two  fingers  it  is 
gently  removed,  and  plac«i  in  supports  (rf)  for  drying. 

The  soft  capsules  are  filled  by  means  of  a  syringe  with  a  long- 
pointed  tip,  or  by  means  of  a  pi[)ette.  Care  must  be  taken  that 
no  fluid  of  an  oily  nature  be  allowed  to  drop  on  the  uiiper  edge 
of  the  capsule.  Then  by  means  of  a  camel  s-hair  brusn,  or  glass 
rod,  the  oj>en  end  of  the  capsule  is  sealed  over  with  a  portion  of 
the  melted  composition.  These  soft  gelatin  capsules  are  useful 
for  the  administration  of  such  liquids  as  Terebene,  Oil  of  Tur- 
pentine, Creosote,  Apiol,  etc.;  they  are  made  of  various  shapes, 
AB  ovoid,  globular — Hattened,  round.  The  small,  round  (hard) 
capsules  are  known  as  gelatin  "  pearls." 

Elastic,  or  soft,  empty  capsulest  can  be  obtained  in  the  market, 
being  ovoid  in  shape,  elastic,  and  filled  with  air.    They  are  placed 
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ou  a  stick  perforated  with  holes,  the  elongated  tops  removed  with 
a  Hcisaora,  then  tilled  with  a  pipette,  or  syringe,  and  sealed. 

The  empty,  hard  gelatin  capsules,  Fig.  340,  are  of  cylindrical 

shape,  their  capacity  being  indicated  by  various  numbers.    They 

should  be  filled  with  the  powder  in  dry  conditioD 

Fio,  338.        and  not  in  mass  form,     fhey  may  be  filled  by 

9        grasping  the  longer  half  between  the  fingers,  and 
oy  pressing  downward  with  a  slight  rotary  motion 
over   the   powder;    for   this  purpose  the  powder 
Fio.   339. 


3 


% 


m^^  should  be  heaped;  after  the  capsules  are  filled, 

^^^  the  to|JS  are  slid  over  as  far  as  possible. 

°S^wa  cLt^''        ^^"""^  should  be  taken  to  keep  the  fiogers  dry 
and  clean,  and  after  tilling,  to  carefullj'  wipe  any 
adhering  powder  from  the  surface  of  the  capsule. 

It  is, however,  preferable  to  employ 
the  capaule  filler,  which  is  far  more 
cleanly  and  accurate. 

There  are  several  forms  of  these  in 
the  market,  among  which  the  following 
may   be   recommended  for   the' 
plicity : — 

The  Davrnporl  Copmlr-  Filter,  Fig. 
341,  consists  of  a  funnel  of  light  meUil 
(plated)  with  a  very  wide  rim,  tiattencd 
on  one  side,  the  tul>e  of  which  is  short 
and  of  a  size  adapted  to  fit  the  size  of 
capsule  for  which  it  is  intended.     A 

plunger  is  provided  for  the  purpose  of  forcing  the  powder  c 
pactly  into  the  capsule. 
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The  RayTtumd  Capsule  F'lUer,  Fig.  342,  consists  of  two  blocks  of 
liard  wood,  in  the  lower  one  of  which  sockets  are  bored  sufficiently 


^^H  Acnw  Cm[Mlo  Filler. 

deep  to  sccommodate  the  capatitea  to  ono-holf  of  their  length.     The 
upper  block  in  pierced  with  corresiMjndiiig  funnd-shaiHid  holes; 
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this,  when  placed  over  the  lower  bloek,  encloses  the  capsules 
securely.  The  jiowders  are  emptied  iuto  the  funnel-shaped  aper- 
tures and  forced  down  by  means  of  a  wooden  plunger.  The 
upper  block  is  ttien  removed  and  the  tops  of  the  capsules  alid 
over  the  filled,  lower  portions. 

The  Acme  Capmle  Filler,  Fig.  343,  consists  of  a  block  of  wootl, 
with  perforations  for  holding  a  dozen  capsules.  This  block  slides 
back  and  forward  in  a  metallic  case,  on  one  end  of  whose  upper 
side  is  placed  a  funnel,  through  which,  by  means  of  a  plunger, 
the  powder  is  readily  introduced  into  the  capsules. 

The  U.  S.  Pharmacopceia  recognizes  9  compound  powders. 


Tlllt. 
Pl*LVIB 

AntimonialiH, 


Cretio  CumpoaitDB, 


GljcyrrhizB  CompositOB, 


Jtiapm  Compositos,  . 


PULVERES,  U,  8.  P. 


Antimony  Oxide,  33  Qra. 
Ppt.  Culciam  Pbosph.,  U?  Gm. 
P.   CinnsiaoQ,    35    Gm.;     P. 

Giuiter,   35  Gm.;  P.  Cmda- 

raom,  15  Gm.;  P.  Nutmeg, 

15  Gm, 
Prep.  Chalk,  30  Gm.;  Aravia, 

2UGm.;  Sugar,  50  Gm. 

Sodiam  Bicarb.,  31  Gm.;  Ro- 
cholle  .Salt,  93  Gm.-,  TurtAric 
Acid,  27  Um, 

P.  Seaau.  It*0  Gm. ;  P.  Liijoor- 
ite.  236  Gm,;  WnsUed  Sul- 
phur, 80  Gm.;  Oil  Punoel, 
4Gm.;  SDgur,500Gm. 


Morphia  Sulpbato,  I  Gm.;  P. 
Lbmphor,  19  Gm.;  P.  Li- 
quorice, 20  Gm.;  Ppi.  Culc. 
Curb,.  20  Gm. 

P.  Kliularl),  25  Gm.;  Ma^e- 
Kia,  &■.  Oni.;  P.  Giuger,  10 
Gm. 


Diaptioretii-. 

Emetic,  0,2-O.SQib. 
Aromatic. 


Cbalk  HiztnNb 

Ijixative. 

Lwalive.  2-9  Om. 

Diaphoretic,  U.3-1  Gm. 
Cathartic,  1-t  Gm. 


TRirr  R.\TIONES-<  TniumtioM). 

These  are  a  class  of  powders  which  contain  active  gul>stance9 
in  a  minute  sUUe  of  subdivision,  obtained  by  trituration  with    ■ 
sugar  of  milk.     By  means  of  these  we  can  accurately  r^ulato 
the  doses  of  powerful  substances. 

In  the  preparation  of  these  powders  it  is  advisable  to  employ 
the  flugar  of  milk  in  small  crystals  or  coarse  powder,  so  that 
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during  the  process  tif  trituration,  which  is  nuccssary  to  bring  it  to 
a  tine  powder,  the  medicinal  ingredient  may  at  the  same  time 
rec-eive  thorough  and  uniform  subdivision. 

The  following  general  formula  is  given  by  the  U.  S.  Pharma- 
copflEia : — 

"  Unless  otherwise  directed,  Triturations  are  to  be  prepared  by 
the  following  formula : — 

Take  of 

10  Gm. 

;  ninrif  gi'ammea    ,    SOUiu. 

To  make  nnc  hundred  grmamtt,  .    .  IIM)  Gm. 

Weigh  the  substance  and  the  sugar  of  milk  separately;  then 
place  the  substance,  previously  reduced,  if  necessary,  to  a  moder- 
ately fine  powder,  in  a  mortar;  add  about  an  equal  measure  of 
sugar  of  milk,  mix  well  by  means  of  a  spatula,  and  triturate  them 
thoroughly  together.  Then  add  fresh  portions  of  the  sugar  of 
milk,  from  time  to  time,  until  tlie  tvhole  is  added,  and  continue 
the  trituration  until  the  substance  is  intimulely  mixed  with  the 
sugar  of  milk  and  reduced  to  a  line  powder. 

TRITURATIO  ELATERISI  {.TrU^ralian  aj  Eiaimn). 

EUt^rin,  (ra  jr>*'ii'><'tr>,      10  Gm, 

Sugar  of  Mtik,  in  moderately  Soe  powdi-r.  uinetf  gramma.    .    tW  Gm. 

To  muke  t>v  hunditd  grammes,  .    .  IINI  Gm. 
Mix  them  thuroughiT  by  irituralion.'' 

EL.fiOSACCILVRA— OLE0SACCHARA(N.F.)— <Ofc««"vAortt/«). 

Olcosaccharales,  or  oil-sugars  consist  of  sugar  flavored  with 
volatile  oil  or  some  other  volatile  aromatic  substance. 

The  German  Pharmacopteia  directs  that  I  gramme  of  volatile 
oil  be  added  to  50  gmmmes  of  sugar  iu  moderately  fine  powder, 
and  the  mixture  thoroughly  triturated.  In  France,  oleosac- 
charates  are  made  double  this  strength.  The  oleosaccharate  of 
vanilla  is  prepared  from  1  part  of  finely  cut  vanilla  and  9  parta 
of  crystallised  sugar  {rock  candy),  triturated  until  a  fine  powder 
results;  in  place  of  the  viinilla  bean,  a  mixture  of  vanilhn  and 
cumarin  is  often  employed. 

Under  the  title  of  Oleoaacchara,  the  Kational  Formulary  directs 
the  following  general  formula: 

Volatile  (Ml, 1  lirup. 

8t]|car. 30  grains. 

Triturate  the  sugar  with  the  volatile  oil  to  a  fine  powder. 

The  oleosaccharates  are  intended  as  a  pleasant  aromatic  vehicle 
for  administering  medicinal  substances  in  powder  form.  Those  pre- 
glared  from  volntile  oilsshouhl  be  freshly  made  when  wanted  for 
use.  Only  the  best  quality*  of  Iroah  volatile  oil  abould  be  employed. 
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MASSE.S  RESULTING  FROM  ADMIXTUliE  OF  POWDERS  WITH  FLUias. 
CONFECTrONES-{  Cm,/^i,m^}. 

Gonjections  {conticio  =  to  make  up)  are  soft  masses  reaulting 
from  ihe  admixture  of  one  or  more  medicinal  substances  with 
sugar.  They  are  usimliy  prepared  by  incorporating  the  drug  or 
drugs  in  paste  or  powder  form  with  some  saccharine  liquid. 

Tnis  is  a  very  ancient  method  of  administering  medicines,  but 
it  has  almost  gone  out  of  use  at  present. 

The  Chnserve  (conservo  =  to  keep)  differs  from  the  above  in  that 
sugar  is  added  to  the  fresh  drug  beaten  to  a  pulp,  in  sufficient 
quantity  to  form  a  soft  mass ;  the  sugar  serving  as  a  preservative 
ttgent  as  well  us  a  vehicle. 

The  Eli'duary*  is  a  mixture  of  powders  with  pulps,  syrup,  or 
honey.  It  is  of  a  softer  consistence  than  the  confections  as  under- 
stood by  the  Pharmacopceia.  But  it  should  not  be  too  soft,  so  as 
to  deposit  the  ingredients  on  standing. 

Ck)nfection3,  when  they  have  become  hard  from  drying  out,    ' 
may  be  restored  to  a  pulpy  condition  by  working  them  over  with 
a  little  glycerin.     The  U.  S.  Pharmacopcela  recognizes  Confectio    , 
Rosfe,  which  is  employed  as  a  vehicle  for  massing  pills  and    i 
administering  other   remedies,  and   Confectio  Sennse,  which  is 
employed  as  a  cathartic. 


O'Qfi-ctio  Rome. 


Confectio  Spniue. 


r  Red  Ruse,  pciwileied, (W  Qm, 

I  Sugnr,  powilpfHl,         S40   "' 

I  ClAriStrt  Honey 120    " 

[  Stronuer  Row'Waur, .  160C^ 

SeDDB,  ]>nw<lured, 100  Gm. 

Oiwitt  Fi«tula, IttU    " 

Tutuariud, 100  " 

fIs,"^'.   ''.'.'.'.''.'.   [\   I   '.   .i 

Siigor, I 

Oil  of  Cariacder, ' 


Wat 


.  anffii-ieiit  lo  make  lOUO  Oa,! 


MASS.«. 

The  TJ.  S.  Pharmacopceia  recognizes  three  pill  masses.    They 
are  i>ermanent  preparations  and  are  conveniently  kept  in  stock.* 

iCnpaibo, M  Qm. 
MuKDCsin.  «  " 
Water,  a  BaQtcieDt  (toantity. 

On  mixing  copaiba  wltii  magnesia  it  gradually  loses  its  QuidUy, 

dUvcU  Uw  followljin  pnnmrllo™  in  IwolHimed:  - 

For  1  t»n  at  |wwd.  dnii. a  tn  A  |>.  or  Hnncr  or  Sf  nip. 

"    1       .  .«ior.i,.CniMnrT»miuliidl'miL 

-    1       ■'      dllUfulUr  •ulnbW  Mil, .  .  .  Ip.aritrnip. 

■■    I       "  ■■  ■'       "...        i|i,orPnip. 
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and  finally  becomes  hard  and  brittle,  Tbia  is  due  to  tbe  chemical 
eombiiialiou  of  the  magnesia  with  the  copaibic  acid  (hard  resin). 
The  length  of  time  required  for  this  combination  to  t^ike  place 
varies  with  the  condition  of  the  c-opaibu.  For  this  combination 
of  the  eopaibic  acid  and  magnesia  it  is  essential  that  a  certain 
amount  of  water  be  present.  As  there  is  rarely  auQicicat  in  the 
magnesia,  it  is  generally  added. 


Maeaa  Fern  Cnrbotutis 
iVaHet'ti  Mass). 


FeiroDB  i^alpliate 100  On. 

SwIiuDi  Carliouitle, lUU    " 

ClsriS«d  Hnnvy JS    " 

Su|{Br.      -  2S    " 

Syrup  aoil  W«i*r,  of  each,  

sDlBcieDt  lo  Diahe  11)00  Om. 


Syrup  is  added  to  the  ferrous  sulphate  solution  and  the  wash 
water,  to  protect  the  ferrous  salt  against  the  absorption  of  oxygen. 
Boiling  distilled  water  is  employed  to  avoid  the  oxidizing  action 
of  the  air,  which  is  contained  in  the  unboiled  water.  The 
reaction  which  takes  place  between  tbe  ferrous  sulphate  and 
sodium  carbonate,  results  ia  the  formation  of  the  greenish-gray 
colored  ferrous  carbonate  (FeCOj),  This  readily  undergoes  oxida- 
tion; hence  it  is  necessary  to  carry  on  the  washing  as  rapidly  as 
possible,  and  to  protect  the  ferrous  carbonate  by  employing  boiled 
water  and  syrup.  Tbe  product  is  finally  made  into  a  mass  with 
honey  and  sugar.  This  contains  42  per  cent,  of  Ferrous  Carbon- 
ate, and  is  probably  the  most  efficient  form  for  the  administration 
of  iron. 

Mercury. 330m. 

Olycyrrhiia,  pondered, 6    "' 

AlUueft,  powtlered 25    " 


BluHa  Hjdrariiyri 
(Blae  iituaor  Cill). 
(Dm:  O.lUO.Eiini.1 


Iloaey  of  Boae, 


This  contains  one-third  of  its  weight  of  mercury.  Tbe  mass 
can  Ijo  prepared  on  a  small  scale  by  the  pharmacist,  but  care  must 
be  taken  that  the  extinguishment  of  tlie  mercury  is  carried  on 
until  the  globules  are  no  longer  visible  through  a  lens  mag- 
nifying at  least  ten  diameters.  Among  the  various  agents  that 
may  l*e  employed  for  the  extinguishment  of  the  mercury  in  this 
instance,  Uie  Confection  of  Rose  is  one  of  the  best,  as  it  is  not 
only  effective,  but  also  protwts  the  mercury  quite  well  from  oxida- 
tion. However,  upon  long  standing,  both  mercurous  and  mer- 
curic oxide  are  apt  to  form,  owing  to  the  slow  oxidation  of  the 
finely  subdivided  mercury.  As  these  are  toxic  when  present  in 
any  quantity,  it  is  necessary  that  tbe  sample  bo  tested  for  their 
presence  as  directed  by  the"Phannaw)pa;ia. 
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TROCH  ISCI-f  Trocha). 
TABELL.E— PASTILLI. 

Troches  (lozenges)  are  round  or  oval,  solid,  flattened  masses, 
consisting  of  medicinal  substances  combined  with  sugar  and 
mucilage, 

They  represent  a  convenient  form  of  administerinp;  such 
remedies  as  are  intended  to  act  by  continual  application,  through 
slow  disintegration,  on  the  throat.  Troches  generally  vary  in 
weight  from  one-half  to  one  gramme.  According  to  their  method 
of  preparation,  they  may  be  divided  into  two  classes. 

Isl.  Those  made  by  compressioji.  In  this  case  the  medicinal 
constituents  are  mixed  with  powdered  sugar,  then  moistened  with 
some  kind  of  mucilage,  granulated  and  compressed  into  tablet 
form,  as  described  under  compressed  tablets  (page  335), 


2d.  Those  mtuie  bt/  mouldtng  A.  mass  is  prepared,  and  after 
rolling  it  out  to  the  desired  thickness  the  lozenges  are  cut  out  by 
means  of  moulds,  or  tlie  mass  it,  made  into  pills  and  reduced  to 
the  desired  size  and  shape  by  compression. 

In  preparing  a  mass,  the  one  or  more  medicinal  constituenta, 
in  a  finely  powdered  condition,  are  thoroughly  mixed  wilh  a  finely 
powdered  diluent  (sugar),*  then  made  into  a  mass  by  the  careful 
addition  of  mucilage  of  tragucanth.  In  some  instances  the  Phar- 
macopaiia  directs  the  use  of  powdered  tragacanlli.  and  that  the 
mass  he  made  up  by  the  addition  of  water.  Great  cure  must  be 
exercised  when  proceeding  by  the  latt*r  method,  to  add  the  water 
cautiously,  while  the  mass  is  being  tliorouglily  worked,  otherwise 
it  is  likely  to  become  too  soft  for  moulding. 
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The  manufacturer  employa  machinery  for  kneading  the  masses, 
while  the  apothet-ary  relies  upon  the  morlar  and  pestle.  For  this 
purpose  the  pill-i>estle,  as  shown  in  Fig.  351,  is  best  adapted. 
Aft«r  the  mass  has  been  prepared,  which  should  be  of  a  consist- 
ence slightly  softer  than  that  of  a  pill-mass,  it  is  rolled  out  upon 
a  lozenge-board  (Fig.  345).  the  thicKness  of  the  mass  being  made 
uniform,  and  regulated  by  a  frame  along  the  sides  of  the  board 
upon  which  the  ends  of  the  roller  rest.  The  surface  of  the  mass 
is  dusted  with  a  mixture  of  powdered  sugar  and  starch,  and  then 
divided  into  lozenges  by  means  of  a  punch.  These  punches  are 
made  of  various  smes  and  shapes,  to  suit  the  taste  of  tne  operator. 
They  mav  consist  of  a  hollow  cylinder  of  tin  or  steel,  or  more 
elaborately  constructed,  as  shown  in  the  form  illustrated  in  Fi^. 
34t>.  This  consists  of  a  hollow  cylinder,  inside  of  which,  by 
means  of  the  handle,  ff  i.  the  plunger,  d.  is  operated ;  the  screw,  a. 


regulates  the  dislanre  to  which  the  plunger  may  recede,  thereby 
cuutrolling  the  tliii-kness  of  the  lozenge.  This  plunger,  d,  may 
consist  of  a  die  which  stamps  a  letter  or  design  on  the  lozenge  in 
the  operation  of  cutting :  on  pressing  the  arm,  g,  at  t,  the  rod  at  rf 
is  forced  downward  end  discnargea  the  lozenge. 

After  being  moulded  or  cut,  the  lozengfe-i  are  placed  on  trays  and 
allowed  to  dry  in  a  moderately  heated  drying  room. 

In  the  absence  of  a  lozenge  punch,  the  mnwi  may  be  rolled  out 
into  a  cylinder,  cut  and  formed  into  pills,  which,  when  pressed 
with  a  spatula,  may  be  made  to  yield  a  lozenge  of  any  desired 
thickness,  tlie  edges  of  which  may  be  rounded  by  rotating 
between  the  blades  of  two  spatulas.    Should  the  edges  of  a 
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lozenge,  thus  made,  beconie  ragged  or  crack,  thia  generally 
indicates  that  the  mass  is  too  dry.  It  should  then  be  returnea 
to  the  mortar  and  worked  over  with  the  addition  of  a  little 
tragacanth  mucilage. 

Aside  from  sugar  and  tragacanth,  extract  of  liquorice  is  often 
employed  as  a  base.     This  can  be  medicated  us  desired,  and  owing 


to  its  plasticity,  can  be  readily  formed  into  a  variety  of  shapes,  as 
shown  in  Figs.  347, 348.  When  the  mass  is  rolled  out  into  a  tliio 
cylindrical  rod  (3  to  4  Mm.  diameter)  and  cut  into  pieces  of  about 
10  to  12  Mm.  ill  length,  these  little  cylinders  are  designated 
"  bacilli"  or  "  dicklela." 


The  following  mixture  may  also  be  employed  as  a  base :  1  part 
of  chocolate  (grated),  2  imrts  of  powdered  sugar,  and  0.05  parta 
(for  30  Gm,  of  mass  0.5  urn.)  of  ix)wdered  tragacanth. 

Currant  paste  is  also  employed  as  a  basis  for  this  purpose. 
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The  U.  S.  Pliarmacopceia  recognizes  15  formulas  for  troclies.                ^| 

TUU. 

Afllv  OwMiMr,  b  Mr*                   ^^1 

Trochibci 

■ 

AddiTwinid 

Twinie  Add.  6  Gio. ;  Snt»r, 
po*d.,  an  am.;  Tnmaainth. 
imwd..    2    GDI.  ;    8UUDKCI 
Uiunip?    Flower    Wutet,    a 
sufficient  qaantilf. 

Tannic  Acid,  0.O6  Gm.              ^H 

Amraonii  Chloridi,    .    , 

AuTiuHiium  lliloride,  10  Gm.; 

Ammonium    Chloride, 

EitnH'torUqauri(«,25Gni.i 

0.1  Gm. 

Tragpcantli.  piwd-.  20iu.; 

Sugar,  powd.,  W  Gm.  iSyrop 

Ortediu, 

Cutwhn,  6Gm.;  Siig»r.  powd., 
650Di.;Trai;]icaDth,  20m.; 
Slronnr  Orsnge   Flower 

CDlecbn,  0.0S  Gm.                   ^H 

CrctK, 

Prepared  Chalk,  25  Cm.;  Acu 
cia.  7  Gm.;  Spirit  of  Not- 

Prrpaml    Cbolk,    0.2.'^              ^M 

ines-  3  Cc. ;  Sugsr,  powd.. 

WGm.;  Water,  a  anffident 

qaantity. 

CubcbBj 

Olrarwia  of  Cubeb.   4   Om.; 

Oleofttin   Cnbcb.   0.04 

Oil  of  SasMfraa,  1  Cc;  Ex 

Gm. 

tract  of  Liquorice,  IK  Gm.; 

Acaria,  powd.,  12Gm.;  Syi- 

n|i   of    Toltt,    a   sufflcient 

quantity. 

■ 

Fmi. 

Ferric  Hydrate,  30  Gm. ;  Van 
ilia,    lilt,    1    Gm.;  SuRar. 
powd.,  100  GDI.;   Mndlat^ 

qiuintity. 
Extnwt  of  LiqnoriCB.  15  Gm. ; 

Ferric  Hydrate.  O.aUm.                 ^H 

P.  Opium.  «.005  Om.                    ^m 

Powd.    Opium.    0.5    Gm.: 

M 

Ac«da.     powd-.    12    Gm.; 

Sugar,   powd..   20    Gm.; 

Oil  of  Aninw,  0.9  Cc ;  Water. 

a  anlBd^nt  quantity. 

IpnacuunhH:, 

Iptrac.,  powd.,  2  Gm.;  Tnga- 
canth,  powd..  2 Gm. :  Sugar, 
pow(l..«5  Gm. ;  Synip  of  Ur- 

p.  Ipecac  0.03  Om                 ^H 

Kntnirriic. 

F.x{ract  of  Krameria,  6  Gm,; 
Sugar,  powd..  650m.; TnHt- 
flainth.    powd,.    2    Gm.; 
(itrnnurr  Oranse   Flower 
Wiitirr.  HvultirlpnlMnniitily. 

EiLKnuncria,«-IX!Om. 

■                  HeathiF  lliRTrilTC,      .   . 

gar.  powd..  «l  Gm.;  Mnril- 

Cc. 

agp  of  TmiQUMith,   II  HuRI- 

■ 

d,nt  .,llaiility. 

MorphiDo  Sttlphal*.  0.  IB  Gm. ; 

Morphine  Sulphate.               ^M 

■                   aiilM', 

Ipecac,    powd.,    (ITi    Gm.; 

0.001(1  Gm.;  P.  Ipe-               ^H 

■ 

Htiunt.   powd,.   65.00  Gm.: 

cac.  0.005  Gm.                          ^H 

Itlodlngv  of  Traii^acamh,  a 

Hiintdent  qmintitj. 

^M              rotiueii  Chloniti^, .   .   . 

Polwnam  Chlomte,  0.3 

riu0ir,     ]i»wd..    120    Mm-; 

Om. 

Tiiw^-antti.  powd..  6  Urn.: 

R^  of    t*m.m.    1    &.! 
W»t»r,  aaulKricnt  qnuntily. 

U^ 

^ 

Sodii  fiicarbonatia. 


BANTiBOOK  OF  PHABMACr. 

QiHililueuU^lOO  TVacStt. 

SoDtoniu,  3  Gin.;  Sagar, 
puwd.,  110  Gni-i  Tragn- 
oanth,  pftwd.,  3  Om.. 
Slron^r  U  r  ti  n  g  e  Flower 
Wntor,  asuflidentquBntity. 

Sodium  Ukarboiiatv,  2U  (im.; 
Sugar,  powd..  SO  Urn,; 
Nutm^,  bruised,  1  Gm. ; 
Mudlnge  of  Tragnealitb, 
a  HaBicient  qunntitj'. 

Tinct,  Ginger,  20  Ce.;  Traga- 
luDtb,  powd.,  4  Gm. ;  Sngar, 
powd.,  130  Gm.;  Sytop  of 
Gini^T,  «  sufflcieat  qaan- 
tity. 


Sanbwiii,  0.03  Gm. 


Sodi  um  liicitrbooatc.  0. 


TiDCtnre  of  Gingrr,  0.03 


Pills  are  spherical  or  elongated  masses  of  medicinal  substances 
of  such  a  size  as  to  be  convenient  for  swallowing.  The  pill  forms 
a  very  convenient  method  of  administering  such  substances  as 
are  characterized  by  an  unpleasant  odor  or  taste. 

The  weight*  of  pills  varies  from  0.1  to  0,3  Gm.  for  vegetable 
powders,  and  up  to  0.0  Gm,  for  inorganic  combinations;  a  pill 
which  is  much  larger  than  this  is  known  as  a  holm. 

Very  small  coated  pilla  are  called  ffranuUs. 

A  pill-mass  should  be  sufficiently  plastic  to  admit  moulding, 
and  yet  sufficiently  firm  to  enable  the  pills,  when  moulded,  to 
retain  their  shape. 

To  be  successful  in  the  preparation  of  pill-masses,  a  knowledge 
of  the  'iiature  of  the  substances  to  be  combined  is  necessary,  for, 
with  systematic  procedure,  the  most  intractable  substances  can  be 

Pills  should  not  be  made  too  firm  or  hard,  which  would  render 
them  insoluble  in  the  stomach,  causing  thereby  nausea  and 
irritation. 

The  pill-mass  consists  essentially  of  two  parts,  viz.,  the  adive 
inffrrdknts,  whether  solid  or  liquid,  and  the  excipient,  which  im- 
parUs  the  proper  degree  of  consistence  and  tenacity. 

Some  substances  are  of  such  a  plastic  nature  as  to  render  the 
addition  of  an  excipient  unnecessary,  as,  for  instance,  the  soft 
extracts;  others,  like  gum-resins  or  resins,  when  dry,  possess  no 
adhesiveness,  yet  acquire  this  property  on  addition  of  a  little  sol- 
vent, such  as  alcohol ;  such  powders  as  extract  of  liquorice  or 
some  of  the  powdered  extracts  only  require  the  addition  of  water 
to  impart  adhesiveness;  thus,  in  many  instances  we  develop,  and 
do  not  impart  adhesiveness. 

When  the  solid  (as  camphor,  inorganic  salts,  etc.)  does  not 

•riitatte.  wcnoiprifTri  U  Ihv  vrlzht  arpllli,  nrln  ncmrdtnitla  Ilia  lufwv  of 
Mas  T  lilll^  ■>■"  buJkr.  vtallc  Mban  >n  lmi*f  «diI  euiiiii4et. 
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possess  aiJhesiveiiess,  we  impart  it  by  the  addition  of  nn  excipient 
whicli  has  these  qualities. 

Such  substftiices  as  are  in  a  fluid  or  semi-fluid  condition 
should  be  incori>orat«d  with  inert  and  absorbent  powders,  as 
liquorice  root  or  fwwdered  marshmaltow ;  if  the  amount  of  fluid 
be  such  as  lo  render  the  pili  too  large,  it  should  be  first  evapor- 
ated until  the  residue  has  the  consistence  of  a  soft  extracL 

nils  containing  deliquescent  substances  should  be  coated  im- 
mediately after  their  preparation. 

Inorganic  salts  which  contain  water  of  crvstallization  should 
be  first  dried  before  being  combined  into  a  pill-ma.ss. 

Powders,  when  non-adhesive,  should  be  combined  with  a  soft 
extract,  or  some  adhesive  excipient;  the  indiscriminate  use  of 
large  quantities  of  powdered  acacia  or  tragacanth  is  to  be  con- 
demned, since  they  render  pills  very  hard  and  quite  insolubls. 
When  used  as  excipient  they  should  be  combined  with  a  little 
glycerin. 

Active  or  potent  substances,  such  as  corrosive  sublimate,  arsen- 
0U9  acid,  alkaloids,  etc.,  which  are  administered  in  very  small 
doses,  should  be  intimately  mixed  with  some  inert  powder  (sugar 
of  milk,  etc.)  by  trituration,  then  incorporated  into  a  mass. 

Care  should  be  taken  not  to  combine  substances  which  react 
with  one  another,  as,  for  instance,  acid  salts  and  carbonates,  silver 
salts  or  permanganates  with  organic  matter,  etc. 

The  hands  and  all  utensils  employed  should  be  kept  scrupu- 
lously clean. 

The  first  precaution  in  making  up  the  pill-mass  is  to  observe 
that  all  constituents  have  l^een  reduced  to  a  very  fine  powder  and 
thoroughly  mixed.  Then,  if  an  excipient  is  necessary,  one  should 
be  selected  wliich  will  least  increase  the  size  of  the  pill,  and  only 
enough  added  to  yield  a  uniform  and  plastic  mass. 

Under  all  circumstances  the  mass  should  be  thoroughly  worked, 
so  as  to  secure  a  i>erfect  and  uniform  distribution  of  the  medicinal 
constituents.  When  the  operator  is  uncertain  us  to  tbo  amount 
of  excipient  necessary,  it  is  best  to  proceed  by  adding  small 
quantities  at  a  time  until  the  desired  uogree  of  plasticity  is  ob- 
tained, the  mass  being  rapidly  triturated  with  pressure,  the 
particles  of  powder  that  adtiere  to  the  sides  of  the  mortar  and 
pestle  being  detached  by  means  of  a  spatula. 

The  difficulty  with  beginners  is,  that  in  their  haste  to  obtain  a 
mass,  they  usually  add  too  much  excipient,  causing  the  mass  lo 
become  soft  and  pasty.  To  remedy  this,  some  absorbent  powder 
is  generally  added,  frequently  with  the  result  of  increasmg  the 
siiie  of  ihenill  to  that  of  a  bolus.  Particular  precaution  should 
be  observed  not  to  add  an  excess  of  water  to  pill-masses  containing 


I 


oap, 
For 


For  the  pre])aration  of  a  pill-mass  a  deep  wedgwood  or  porce- 
lain mortar,  of  a  form  similar  to  that  shown  iu  Fig.  349,  is  prefer- 
ably selected.    Because  of  their  lightness,  and  the  firm  grasp 
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affordeJ,  pestlea  having  a  wooden  handle  are  preferred.  Fig.  351 
illuslratea  u  form  specially  adapted  for  this  purpose. 

After  the  mass  haa  been  formed,  it  should  be  given  a  cylindrical 
shape  with  the  hands,  then  placed  on  a  pill  tile,*  (Fig.  350),  and 
by  means  of  the  roller  (Fig.  352),  which  is  a  piece  of  nard  wood 
with  a  smooth  surface  provided  with  a  handle,  or  by  means  of  a 
broad-bladed  spatula  (Fig.  353),  it  is  rolled  out  into  a  long  cylinder 
of  the  necessary  length ;  then  by  means  of  a  spatula  it  is  divided 
into  the  desired  numlier  of  parts. 

Many  operators  prefer  to  roll  and  divide  the  mass  on  the  pill 
machine  (Fig.  354).    This  consists  of  two  pieces  of  hard  wood; 
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the  lower  board  (a)  is  encased  with  metal  strips  to  prevent  warp- 
ing, and  to  protect  the  raised  edges  from  wear;  on  the  upper  end 
is  a  hemispherical  ly-grooved  bnis.s  plate.  Corresponding  to  this 
is  a  similar  plate  on  the  upper  board  {b),  at  either  end  of  which 
are  fastened  brass  guides,  so  that  the  cutting  edges  of  the  grooved 
brass  plates  may  accurately  correspond  in  position.  Tliis  upper  \ 
board  is  provided  with  handles  for  operating. 


Edofqaw 
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L,  }iew  Vork. 


ponclaln  or  ulan,  on  one  itJc  ot  •rfalch  ■  fndii. 

lelnlc  mpilvrliiii  li  mtut  ■  Ums  uuBt  tnr    , 
■I  lu  uw  Uw  wrbca  b«r —  — -^  — ' 


SOLWS~FOH  I.\TEBNAL   ISE. 


H-2\ 


The  pill-cylinder,  as  soon  aa  formed,  is  laid  across  tlio  grooves 
of  the  lower  board  ;  then  the  upper  board,  by  ine^ms  of  the  guides, 
is  brought  upon  the  surface  of  the  mass  with  a  slight  downward 
pressure,  and  with  a  backward  and  forward  movement  the  pill- 
cylinder  is  divided  into  the  desired  number  of  pills. 


To  facilitate  the  formation  of  the  cylinders,  in  the  manufaclure 
of  largo  quantities  of  pills,  the  pill  (or  plaster)  press  of  Liebuu 
(Fig.  3oij)  may  be  emploved.  The  nill-ma*j  is  placed  in  the  cylin- 
drical hopper  (b),  whicK  is  proWaed  with  a  double  fiot  wiiier 
jacket  (supplied  from  a),  for  tne  purpose  of  retaining  the  mass  in 


9ofl  condition  ;  llion  by  means  of  a  plunger,  0|«Tjitid  by  a  screw, 
the  ma.*u  is  foi-cod  through  the  B|ifrturLfi  in  the  stool  block  below, 
forming  cylinders  of  uniform  site, 

To  prevent  the  muss  fn>m  sticking  to  the  pill  tilo  or  roller, 
it  in  usually  dust4:d  with  rico  flour;  lycopodium  in  ulso  uaed  for 
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this  purpose,  hut  offers  the  slight  disadvantage  of  color,  and  caa«e»  ] 
the  mass  to  slip  ahoHt  when  rolled. 

After  the  cylinder  has  been  cut  into  the 
necessary  numher  of  parts,  these  are  next 
rounded  and  finisiied  by  rotating  them 
about  with  slight  pressure,  on  a  level, 
smooth  surface,  under  the  pill  finisher  fFigs. 
356-7).  This  is  made  of  bard  wood,  and 
pui  Finiriitr.  either  of  a  fixed  depth  of  surface  or  adjust- 

able. 
When  the  mass  is  of  such  a  nature  that,  it  (.Tumbles  readily,  it 


is  not  only  permissible,  but  preferable,  to  round  the  pills  by  roll- 
ing them  with  the  lingers. 


KXCH'IENTS  {f!md).  I 

Such  excipienta  as  are  incompatible  with  the  pill-mass  are  to 
be  avoided,  lor  instance,  coiifeetion  of  rose  with  iron  compounds ; 
also  those  excipients  which  render  pills  too  hard  or  too  soft,  like- 
wise those  which  tend  to  increase  their  size  unduly. 

IVakr. — This  is  employed  in  all  cases  where  the  mass  possesses 
sufficient  inherent  adneaiveness  capable  of  being  developed  with 
water,  as,  for  instance,  pills  of  aloes,  asafcetida,  opium,  compound 
cathartic  pills,  etc.  Pills  made  with  water  are,  however,  1iaV>le  to 
become  exceedingly  hanl  on  standing;  hence,  when  they  are  to 
be  made  in  large  quantities,  it  is  advisable  to  add  asmall  amount 
of  glycerin. 

iSyntp. — This  differs  from  water  in  being  slightly  adhesive. 

Mucilage  or  Si/rup  of  Acacia. — While  either  forms  a  verv  adhe-  ] 
eivo  oxcipient,  they  should  be  avoided,  since  lliey  render  tKe  pilla  J 
very  hard. 

Ghjcerin. — This,  alone,  is  a  poor  excipient,  since  it  is  entirely  I 
devoid  of  adhesive  properties.  It  is,  however,  excellent  when  \ 
used  in  comljination  with  other  excipients  (glycerite  of  tragacanth,  I 
etc.),  as  it  will  maintain  the  pilla  in  a  soft  condition.  Owing  to  I 
its  hygrcscopic  nature,  it  shoulil  he  used  very  cautiously,  otner-  I 
wise  the  jjills  soon  lose  their  shape. 
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GlucoM  or  Ilnney. — These  form  excellent  excipieuts,  being  adhe- 
sive iiml  lending  to  retain  the  mass  in  soft  condition. 

Gli/eerile  of  TragamiUh." — This  forms  one  of  the  best  general 
nscipients  for  all  sorts  of  masses.  It  is  adhesive,  and  does  not 
render  llie  pills  hjgrosroiiic. 

Castor  Oil. — This  is  eraployed  as  an  excipient  in  pills  of  cam- 
phor, also  ill  the  official  Plummer's  Pill, 

General  Exeipient. — A  combination  of  some  of  the  above  excip- 
ients,  possessing  their  several  virtues,  forms  perhaps  the  best  for 
general  use. 

Ilpham's  Furmnlii : 

Powd.  Arnrio, I  dnichiu. 

Powit  Tra)iw»nth 3      ■■ 

GlacreF  (vrtiif) 5       " 

Glj-rcnn, 3  ontiMs. 

Mix  the  powders  in  a  suitable  vessel,  and  incorporate  the  glycerin 
and  glucose  until  a  perfectly  smooth  paste  is  obtained :  then  apply 
suflicient  heat  until  the  mass  thickens. 

Rcininglnti's  Fomiali : 

GlacoBe  (whit«). 4  m.  ar. 

fllyperin. 1  ox.  bt. 

Pt>wd.  Amcia, (Ml  (craina. 

B«aiolr  Add I  grain. 

In  the  glycerin  contained  in  a  capsule,  heated  on  a  water-bath, 
dissolve  the  benzoic  acid  {or  better,  replace  the  benzoic  acid  by  5 
drops  of  Tr.  Benzoin) ;  then  add  the  acacia  and  glucose,  and  stir 
well  until  they  are  dissolved. 


EXCIPIENTS  {Solid). 

Amcia  {powdered). — Powderi'd  acacia,  by  itself,  is  of  hut  little 
value,  but,  when  combined  with  powdered  altbtea  (Hager),  it 
binds  well,  making  a  mass  of  good  consistence. 

Traffoeanlh  (pouilrrvfl). — This  imparts  sotiditv  and  elasticity  to 
a  mass,  particularly  if  the  Iult4.<r  tends  to  crumble.  If  too  much 
is  added,  the  mass  becomes  so  elitstic  timt  it  is  almost  impossible 
to  render  the  pills  round  liy  rolling. 

Soap  (powdcrcjl). — This  is  adapted  to  the  formation  of  pill- 
masses  containing  njsiiis,  gum-resins,  and  vegetable  ]K)wdcr3.  In 
the  Pharmacopoeia,  it  is  employed  in  making  pilU  of  aloes,  nlot-s 
and  asafojlida,  asafistida,  opium  and  rhubarb.  Water  should  be 
added  very  cimtiously  to  these  mixtures,  otherwise  they  become 
too  soft.  8oap  should  not  be  uaed  in  maaaes  which  contain 
metallic  saiLt,  acid  emits,  etc. 
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Althira  (powdered). — This,  with  a  littte  water,  is  quite  adhesive.  ] 
When  employed  as  an  absorbent  it  should  not  be  employed  in  , 
large  quantities,  since  it  renders  the  mass  very  bulky  and  elastic. 

Powdered  Extract  of  Limiorice- — This  forms,  with  water,  an  ex-  ] 
celleiit  binding  material  for  ail  sorts  of  combinations.     It  should 
be  employed  only  in  masses  of  dark  color. 

PUidar  ExlraeUi. — Such  solid  extracts,  of  pilular  consistency, 
as  those  of  Gentian,  Taraxacum  or  Triticum,  form  a  very  useful 
excipient  for  a  great  variety  of  combinations.    It  should    be  , 
borne  in  mind  tnat  they  should  only  be  employed  in  mas —  ' 
which  are  themselves  of  a  dark  color. 

Confectiun  of  Rose. — This  is  useful  for  combining  small  amounts 
of  active  drugs,  but  is  objectionable  because  of  its  bulk.  The 
Pliarmacopceia  directs  its  use  in  Pills  of  Aloes  and  Myrrh.  i 

Petrolatum. — This,  in  conjunction  with  kaolin  as  diluent,  forms 
tlie  best  excipient  for  pills  containing  reailily  oxidizable  sub- 
stiinces,  such  as  silver  nitrate,  potassium  permanganate,  etc. 

Aiwi  (Mutton-tallow,  benzoinated). — This,  with  one-third  of  its 
weight  of  white  wax,  forms  the  base  of  all  pills  which  are  to  bo  , 
coated  with  keratin. 

If  the  phyeician  directs  some  particular  excipient,  this  should 
be employea, if  possible;  but.if  it  be  not  practicable,  the  dispenser 
should  follow  his  own  judgment.  The  selection  of  excipients 
should  be  left  to  the  dispenser,  as  his  practical  knowledge  enables 
him  better  to  determine  this. 


.MASSING*  OF  VARIOUS  MIXTITRES. 
INOKGAN'IC  SALTS. 

Crystalline  aalta  which  are  soluble  in  water,  should  be  finely 
pulverized  and  made  into  a  mass  witli  glycerite  of  tragucanth  anJi 
a  little  inert  powder,  and  the  pills,  when  completed,  should  bo 
varnislied  with  lolu.  For  making  the  mass,  Canada  balsam  has 
been  recommended;  also,  a  mixture  of  the  salt  (2  parts),  powdered 
soap  (1.5  parts),  cHCito  butter  (1  part),  and  [letrohitum  sufficient; 
also,  ft  mixture  of  pulverized  lit|Liorice  root  and  glucose;  also, 
after  dissolving  tbe^lt  in  the  smallest  quantity  of  water,  to  add 
oiiouyii  powdered  ncucia  to  forma  mucilage,  then  to  add  sufficient 
kiKiliii  to  furin  a  mass  of  proper  consistence,  which  is  then  to  bo 
rolli^l  into  piil.-iaiid  varnished. 

.Such  conipountis  as  iodide  or  bromide  of  iron,  are  mixed  with 
powdered  inarshmallow  or  liquorice  root  and  powdered  acacia, 
nn<l  mas.sed  with  glycerite  of  tragacanth. 
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Exsiccated  iron  sulphate  is  usually  directed  to  he  combined 
witli  vegetable  extracts;  here  a  little  glycerite  of  tra^acanth 
shuuld  lie  added  iu  order  to  prevent  the  pills  from  drying  out 
Mtid  cracking. 

Reduced  iron  may  be  mixed  with  a  little  liquorice  and  massed 
with  glycerite  of  tragacanlh.  When  combined  with  vegetablu 
extracts  containing  acids  {such  as  citric,  tartaric,  malic,  etc.).  the 
pills  soon  swell  and  fall  to  pieces,  owing  to  the  evolution  of  hy- 
drogen arising  from  the  action  of  the  acids  on  the  iron. 

Sensitive  salts,  such  as  silver  nitrate,  potassium  permanganate, 
or  gold  chloride,  require  an  inorganic  basis,  because  the  use  of 
any  organic  substance,  even  though  it  be  merely  a  dusting  powder, 
will  cause  the  reduction  of  these  salts  when  coming  in  contact 
with  them.  For  this  purpose  an  inorganic  substance,  such  as 
kaolin  or  infusorial  earth,  13  employed  as  diluent,  the  mixture  is 
made  into  a  mass  with  petrolatum,  and  the  tinished  pills  rolled 
in  powdered  French  ctialk.  Another  base,  ctinsisting  of  a  mix- 
ture of  anhydrous  sodium  sulphaie  1  part,  kaolin  '2  parts,  and 
water  1  part,  has  also  been  reconimendea. 


ORG  ASIC  S.1LTS. 
Alkaloids  or  potent  remedies,  which  are  given  in  very  small 
doses,  should  be  well  triturated  with  a  little  sugar  of  milk  and 
powdered  marshmalJow  or  liquorice  root,  then  made  into  a  mass 
with  glucose  or  glycerite  of  tragacanth.  This  procedure  answers 
also,  for  such  inorganic  potent  remedies  as  arsenous  acid,  corrosive 
sublimate,  etc. 

<ii;iNTXE  SL'LI'Hate  is  best  massed  quickly  and  rolled  out  after 
moistening  with  a  little  dilute  sulphuric  acid.  Some  employ 
strong  sulphuric  acid  :  but  this  must  be  operated  rapidly,  other- 
wise the  mass  loses  its  plasticity.  Another  method  (Kurssteiner's) 
is  to  mix  intimatelv  5  parts  of  quinine  sulphate,  and  1  part  each 
of  citric  acid,  |>ow^ered  tragacanth,  and  sugar  of  milk,  then  to 
mass  with  syrup. 

XoN-ADiJii:sivK  Bodies,  such  as  acelanilid,  naphthol.  cainjihor, 
tic,  ahould  be  beaten  up  with  one-third  of  their  weight  of  jkjw- 
dered  acacia  and  mas.'ieci  with  glycerite  of  tragacanth  or  glucose ; 
or  1  part  of  pnwdered  tragacantli  should  be  mixed  with  5  jNirts 
of  tho  substance,  and  the  mixture  massed  with  a  drop  or  so  of 
water. 

Beszoio  and  Gallic  Acias  make  a  fair  mass  with  glycerin  or 
Canada  balsam. 

Croton  Chloral  or  thk  Valkriasates.  and  i-rn/  dfliquc^venl 
■  mlU,  should  lie  mixed  with  a  little  inert  powder, and  made  iuto  a 
inaas  with  glycerite  of  tragacanth. 
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Creosote  op  Carbolic  Acid. — It  has  been  recomiuendeil  to  use 
pulverized  animal  charcoal  as  absorbent  an<i  to  mass  with  turpen- 
tine OP  Canada  balsam,  For  tuch  minim  of  either  of  the  above, 
a  mixture  of  powdered  soap  ( 1  part),  and  powdered  liiiuorice  root 
{5  parts)  has  also  been  recuintnuniled.  Infusorial  earth  may  also 
be  employed  as  thu  absorbent.  Another  method  consists  in  pre- 
paring u  50  per  cent,  jelly,  made  by  melting  together  gelatin  1 1 
partd,  water  24  parts,  sugar  5  parts,  to  wliich  is  added  oreosou<  40 
parts.  This  jg  to  be  mixed  in  a  slightly  warmed  mortar  with  a 
small  quantityof  a  vegetable  powder,  and  massed.  The  German 
Unofficial  Formulary  directs  Creosote  10  parts,  Glycerin  2  parts, 
Ext.  Liquorice  powd,  10  parts,  powd.  Liquorice  Root  18  purls. 
The  main  difficulty  experienced  with  these  pills  is  that  most  ab- 
sorbents fail  to  retain  the  oily  material,  but  allow  it  to  penetrate  to 
the  surface  where  it  is  absorbed  by  the  dusting  powder  or  the  pill- 
box. 

VoLATiLK  Olts  AXD  Bai^amb. — Some  aVisorbent  powder  should 
I>e  used  in  connection  with  a  little  soap.  Wliat  has  been  said  of 
Crei>sote  applies  also  to  the  volatile  oils.  Hager  recot&mendstlie 
addition  of  one-third  to  an  equal  weight  of  yellow  wax  •  (melted) ; 
but  this  should  never  be  done  except  as  a  last  resort. 

Rksiss  and  Gum  Resins. — These  should  be  finely  pulveri7.ed, 
and  mixed  with  a  little  soap,  then  made  into  a  mass  with  a  few 
drops  of  alcohol.  Wlien  pulverized  they  mav  be  made  into  a 
mass  with  a  little  potassium  carbonate.  LupuHn  triturated  with 
ether  gives  a  good  mass. 

Veoetable    Powdkrs. — ^These    requiit?    adhesive   excipients,   i 
such  as  glycerito  of  Iragacanth,  or  glucose.     Where  admissible,  i 
certain  extracts,  for  instance  those  oftaraxacum,  or  geiitiaa,  may 
also  be  used. 

Solid  Extracts. — These,  when  hard  or  in  drj*  powder,  should 
be  made  up  with  water,  or  syrup,  a  trace  of  glycerin  l>eing  added   i 
to  prevent  undue  hardening  of  the  pills. 

When  pills  are  dispensed,  they  shonld  he  strewn  with  some 
absorbent  inert  {>owder,  uijuatly  lycopodium,  or  starch,  or  in  those  I 
casesin  which  an  organic  powder  is  not  admissible,  with  powdered 
French  chalk.     It  is  not  customary  to  use  more  of  the  duuting 
powder  than  necessary  to  cover  the  bottom  of  tho  box. 


C'UATI.NU    PILLS. 
Pills  are  coatod  for  the  purpose  of  masking  their  taste  or  oij 
and  for  the  purpose  of  adding  to  their  permanency. 

■  linellva  at  anp'\aj\nt  irH  In  niakliii  pitli,  ■•  lh>7  «  llkaljr  to    ' 
-■-     -  ■  ■  rwuiu  ■  (im«  lliuR  In  ihi>  [niotlnot     W«  onMInt  »wj 
Int-llniil  Dulil'.  u>l,  iMl-la.  lU  mdliuii  wlnl  l>tM*(i«P 
irilndf  l(unl]>ar>C. 


^P         golii  lei 

^  mrr-    at 
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VERixo  ASH  GiLDiNu. — Tho  coating  of  pilla  with  silver  or 
golii  leaf  has  lict-ome  somewhat  antiquated.     Indeed,  it  is  quite 
!,  at  the  present  time,  that  the  apothecary  is  required  to  per- 
form this. 

Pills  which  contain   sulphur,  or  sulphur  compounds,  should 
be  Hrst  varnished  with  tolu,  so  as  lo  prevent 
blaclccning  of  the  leaf. 

The  pills  which  shonid  bo  free  from  dusting 
powder  and  quite  hard,  are  placed  in  the 
hollow  eylindricnl  silvering  cup  (Fig.  35S), 
then  moistem«d  with  mucilage  of  acaciu(l  drop 
for  a  dozen  pills),  and  rotated  so  as  to  distribute 
ibis  evenly  over  tbeir  surfaces.  Then  the 
uet«ssary  number  of  gold  or  silver  leaves  are 
added  (cue  for  about  6  pills)  and  the  box  is 
shaken  with  a  rotary  motion  until  all  Che  leaf 
has  been  taken  up  by  the  pills.  The  pills 
should  not  I'O  made  too  moist,  otherwise  a 
larger  number  of  leaves  will  be  neceasarv  and  the  finish  will  l>e 
dufi. 

Varsishiso  Pir.LS. — Pills  containing  easily  oxidi/able  suli- 
stances,  such  as  Phosphorus,  Phosphides,  Ferrous  Iodide  or 
Bromide,  deliquescent  salts,  etc.,  are  usually  coated  with  a 
varnish.  The  pills  are  placed  in  a  flat-bottomed  capsule,  then 
sufficient  of  tho  ethereal  vaniish  is  poured  over  them  to  wet 
them,  the  dish  is  covered  and  then  rotated  so  as  to  distribute  the 
varnish  equally  over  their  surface.  They  are  then  transferred  to 
a  pill  tile,  or  any  glazed  surface,  and  allowed  to  dry.  As  a 
varnish,  the  Phurraacopoeia  recommends  a  solution  of  balsam  of 
Tolu,  10  parts,  in  15  parts  of  ether. 

Hager  recommends  mastic,  5  parts,  and  balsam  of  Tolu,  15 
parts,  to  be  dissolved  in  a  mixture  of  25  jiarts  of  alcohol  and  8 
parts  of  ether. 

Collodion  has  also  been  recommendetrl  for  this  purpose.  In 
this  case  the  coating  should  be  made  as  light  as  possible. 

Sugar  Coating, — Sugar  coating  can  only  be  carried  on  success- 
fully on  the  large  scale.  This  is  accomplished  in  very  much  the 
same  manner  as  that  employed  by  the  confectioners  in  coating 
almonds;  a  large  quantity  of  pills  are  rotated  in  a  carefully 
beatod  copper  kettle  with  powdere*!  sugar,  moistem-d  from  time 
to  time  with  syrup.  The  smooth  coating  results  from  tho  attri- 
tion proiluccd.  The  [lolish  is  impnrMil  by  rapidly  rotating  the 
Unished  i)ins  wiili  some  pieces  of  wax,  or  paramii. 

For  coating  small  quantities  of  pilU,  tho  following  formula 
of  0.  Faust  yields  fair  results: — 

Moisten  the  pills  wilh  a  mixture  of  1  part  of  glycerin  and  2 
partx  of  absolute  alcohol,  and  throw  them  into  a  box  containing  a 
liberal  supply  of  a  fine  powder  compueed  of  4  parts  of  sugar,  2 
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parts  of  tragacanth  and  1  part  of  starch,  and  roll  them  around 
well.  Silt  them  free  of  the  powder,  moistea,  and  again  roll  Uiem 
in  the  powder.  To  give  a  glaze  to  the  pills,  moisten  them  with  a 
mixture  of  1  part  of  glycerin  and  2  parts  of  ether,  and  roil  in  a 
powder  consisting  of  equal  parts  of  talc  and  calcium  carbonate. 

In  making  the  pills  on  a  large  scale  the  final  polish  is  given  by 
rotating  them,  after  being  coated,  in  a  cylindrical  vessel  with  some 
pieces  of  hard  paraffin. 

Pearl  Coatixo. — This  consists  in  covering  tJie  pills  with  a  . 
thin  layer  of  powdered  French  chalk.  The  pills  contained  in  u 
cylindrical  vessel  are  moistened  with  sufficient  syrup  of  acacia  to 
dampen  their  surface  after  rotating  them;  then  an  excess  of  very 
fine  French  chalk  is  added  and  the  pills  rotated  until  a  smooth, 
polished  surface  results.  It  would  he  well  to  add  a  little  powdered 
saccharin,  so  as  t^)  impart  a  more  pleasant  tast«  to  the  coating 
material, 

Gelatix  Coating. — Gelatin-coated  pills  owe  their  popularity  to 
the  elegant  appearance  and  ready  solubility  of  this  coating.  For 
coating  pills  on  the  large  scale,  the  invention  of  J.  B,  Kussell,  of 
Detroit,  13  largely  employed.  This  consists  in  holding  tlie  mils 
securely  upon  the  ends  of  small  tubes  by  means  of  suction.  Tlie 
machine  consists  of  a  box  to  which  are  attached  numerous  small 
tubes;  the  vacuum  caused  by  the  air  being  exhausted  from  tliis 
produces  suction,  which  attracts  and  holds  the  pills  in  positioQ. 
The  latter  are  then  dipped  into  the  gelatin  solution,  whereby  one- 
half  of  their  surface  becomes  coated,  then  they  are  quickly  dried 
and  reversed  and  again  dipjied. 

Gelatin  coating  may  be  readily  and  quickly  imparted  on  the 
small  scale  by  using  the  following  gelatin  solution : — 

French  Grlatiu  (siKnUed  Cold  Brunil) 4       parte, 

.\i-acM(Bcl«;t  ]iiuwg|, 1       purt. 

Burii?  Acid, 0.23  lart. 

Water, 40       iwrtB. 

The  gelatin  and  acacia  are  macerated  in  the  water  for  twelve 
hours,  and  then  dissolved  by  heating  on  a  water-hath  with  the 
boric  acid.  The  vessel  should  be  kept  covered  during  the  heating, 
so  as  to  avoid  loss  of  water  by  evaporation  and  the  formation  of 
a  scum  on  the  surface,  Tltis  solution,  when  cold,  solidifies  to  u 
jelly.  It  may  be  kept  in  this  condition  and  a.  portion  melted 
when  wanted. 

The  lirst  requisite  is  that  the  pill  be  dry  and  free  from  dusting- 
[Kiwder.  The  simplest  form  of  coater  may  be  made  by  inserting 
needles,  eye-end  down,  in  a  large  cork,  at  a  sufficient  angle  so  as 
not  Uj  interfert)  with  one  anotiier.  The  pills  are  imi^ded  on 
tho-st^  then  dipped  into  the  gelatin  solution,  witinlrawu,  and  then 
held  a  moment  tn  allow  the  superfluous  gelalin  to  collveL  in  the  I 
form  of  a  drop,  which  is  removed  by  touching  the  surface  of  the  i 
gelatin  solution.  The  cork  is  then  rotated  about,  so  as  to  i>ertmt 
llie  gelatin  to  set  evenly  over  the  surface  of  the  pills. 
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A  very  convenient  machine  for  gela tin -cort ting  for  the  use  of 

the  pharmacist,  is  that  devised  by  Mr.  MuTOard,  of  Chicago  (Fig. 

35!)).   Thepillaarafirstrolled 

into  the  conical  indentations  ^"*"  ^^' 

of  a   plate  provided  for  this 

[mrpoee.     A  needle-bolder  is 

provided,  which  consists  of  a 

circular  plate  in  which  are 

seta  number  of  needles;  on 

either  eilge  of  this  plate  are 

placi.«;lguidingpins,  by  means 

of  which  the  operator  is  en- 
abled to  accurately  center  the 

pills  with  the  needle  points. 

By  means  of  the  handle  the 

needle-holder   is   pressed 

downward,  until  the  pills  are 

Hecurely    impaled    on     the 

needlepoints.  Thesearethen 

dipped  into  the  solution,  as 

directed  ab<tve,  and  rotated; 

then,  after  the  gelatin  film  has  become  cold  and  sufficiently  hanl, 

the  pills  are  removed  by  a  mechanical  device,  and  set  aside  on 
little  trays  to  drj-.  The  gel- 
atin solution  should  be  kept 
constantly  covered  when 
not  dipping. 

The  coator  devi.'<ed  by 
Prof.  Patch  (Fig.  360)  coti- 
sists  of  wootien  strip.s  con- 
taining lis  needles  for  im- 
(laling  the  pills.  Thesestrips 
arc  providtjd  with  ndjustiible 
handles,  so  that  ns  s<iun  as 
the  pills  have  bit-n  dipped 
they  may  be  rotated  by 
hand  sufficiently  until  they 
have  set;  tlien  the  strips 
holding  the  pills  are  secured 
on  the  wheel,  which  is  made 
tn  rotjite  alternately  in  both 
directions,  for  the  purptxte 
^  of  securing   unifonnity  of 

1^1  ,  ,._.     I.  ..,    .=_.  c.  the  coating  and  facilitating 

Uie  drying.     Ihe  pills  are 
removed  from  the  needles  bv  means  of  a  conui  attached  to  the 
box. 
Keratin  or  Salnl  Coating. — In  those  instances  where  it  is  desired 
t*)  restrict  Ibo  action  of  the  medicinal  agent  (such  as  iiaphthaliu, 
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koussin,  tannic  acid,  etc.),  to  the  intestinal  tract,  it  is  necessary 
that  the  pill  be  coated  with  some  agent  which  is  not  acterl  on  bv 
the  odd  g:astric  juices,  so  that  it  may  pass  unHissolvod  through 
the  Btomach  into  the  duodenum,  where  the  at/caline  secretions 
cause  a  solution  uf  the  coating  and  subsequent  disintegration  of 
the  pill. 

For  this  purpose  we  have  two  agents,  namely  Keratin  •"  and 
Salol.t 

Keratin  Coating. — For  coating  with  keratin,  oily  excipients 
should  be  employed  in  making  the  pills;  one  excipiont  rcconi- 
mended  for  this  purpose  consists  of  a  mixture  of  3  partsof  mutton 
suet  and  1  part  of  white  wax;  should  other  excipients  be  neces- 
sary the  pills  should  be  first  coated  with  a  thin  layer  of  cacao- 
butter.  The  coating  solution  is  made  by  dissolving  7  parts  of 
keratin  in  100  parts  of  concentrated  acetic  acid,  or  1  part  of 
keratin  in  a  mixture  of  10  parts  each  of  ammonia  water  and 
water.  The  pills  are  placed  in  a  large  porcelain  capsule,  4  or  6 
drops  of  the  keratin  solution  added,  and  then  rolled  about  every 
five  or  ten  minutes  for  half  an  hour.  Then  another  addition  of 
a  few  drops  of  the  solution  is  made  and  the  pills  rotated  as  befo^(^ 
The  procedure  may  be  repeated  once  or  twice  more.  Another 
method  consists  in  impalmg  the  pills  on  needles  and  applying 
the  solution  of  keratin  with  a  camel's  hair  brush.  Two  applica- 
tions generally  suffice;  the  first  coat  should  be  allowed  to  dry 
before  applying  the  second. 

Salol  Coating. — The  pills  should  be  impaled  on  needles  (as  in 
coating  with  gelatin),  then  dipped  into  the  melted  salol  contained 
in  a  small,  deep  capsule.  The  coating  hardens  almost  as  soon  as 
the  pills  are  removed  from  the  bath.  Such  pills  have  the  appear- 
ance of  being  sugar-coated.  The  pin-holes  left  after  removing 
the  pills  from  the  needles  should  be  closed  by  applving  a  little 
melted  siilol  with  a  brush.  This  coating  may  lie  applied  to  gelatin 
capsules  as  well.  A  coating  of  0.2  to  0.3  (im.  of  salol  suflices  to 
prevent  the  pill  from  being  crushed  by  the  pressure  of  the  tongue 
against  the  palate.  The  pillsmust  not  be  bitten,  and  not  Iw  taken 
with  hot  food  or  fluids. 

•Th*  praparmtlonof  Kcntin.— OMorli'h'iioodlllEd  rormuta  far  ifaDpr«pva(ioii  urketMla  lau 
fiillon:  DIznl  VHiia.  of  Ancif  mil  k«ihi<|uIIIi  in  wmlcr  for  ten  buun.  iDd  inemrd  mHwnl*  In  • 
ni)iun  of  100  Uiii.  of  Mbvr  »irl  lOo  (;n,  of  alciitau]  tor  Flihi  ilafB ;  fliur  oV  lbs  ItqBiil.  dn  Ih* 
igiilU,  an-l  |>ul  U  In  « larxe  HhIc  mntUnIng  HO  Om.  of  glutal  kMJc  ui'l ;  nopper  Ibn  Haik  vllb  ■ 
jirrfonlxl  mrk.  iml  IuhR  ■  flaas  lubu  In  the  Mrfonliiin  In  Hrri- »  n  n)iui*n»r.     Ball  kmiIIt  la  ■ 

n>»l>->ni[t'  (111-  flltnU  III  aiKimtiln  capiulo  Cd  ■  irriip;  ipraiil  (bl*  nn  vimu  glu*  pluti*  uul  dry- 


nr  nf  pbfinijl,  It*  f»n 


LiMu«r.ii,r,ii^>,. 


la  bruliaii  up  Into  pbBol 
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T.VBLETT.E. 
TABLET  TKITVKATES. 

Tablet  Triturates  consist  of  tlip  medicine,  wliicli,  if  a  drj-  solid, 
has  hccn  triturated  with  sugar  of  milk  until  u  thorough  and  conj- 
plete  division  and  distriliutiou  of  it  liua  been  made.  In  th«  case 
of  pasty  or  tluid  bodies,  these  are  mixed  in  a  wet  state  with  ijugar 
of  milk,  the  whole  dried,  and  then  finely  subdivided  by  tritura- 
tion. The  [Mjwder  in  either  case  is  then  formed  iuto  a  pasty  mass 
with  varying  proportions  of  alcohol  and  water,  or  other  suitable 
menstruum,  and  afterwards  moulded  into  tablets  of  uniform  size 
and  weight. 

The  formula  for  each  separate  combination  is  arrived  at  in  the 
following  way : — 

The  mould  is  filled  with  finely-powdered  sugar  of  milk,  which 
has  been  wetted  to  a  pasty  mass  with  diluted  alcohol.  The  tablets 
are  tlien  pressed  from  the  mould,  thoroughly  dried  and  weighed. 
This  weight  is  generally  sixty-five  ^05)  grains  for  fifty  (50)t(iblets 
for  the  rubber  moulds  now  usually  supplied,  making  a  tablet 


i 
I 

I 


weighing  slightly  less  than  one  and  one-thiKi  (IJ)  grains  when 
lill^  with  plain  milk  sugar.  The  weight  of  the  plain  sugar  of 
milk  tablet  la  slightly  inereased  with  the  increased  solvent  action  of 
the  menstruum,  as  more  of  the  sugar  enters  solution,  making  the 
tablet  more  c-ompact.  Tlie  next  step  is  to  ascertain  how  much 
milk  sugar  must  be  omilled  from  the  previously  ascertained 
amount  in  order  to  make  room  for  the  medicinal  constituents. 
For  this  purpose  ono  hundre<i  and  thirty  (13(1)  grains  of  milk  sugar 
are  wciglied  otT,  which  is  equivalent  to  one  hundred  (1(H))  finished 
tablets  of  plain  sugar  of  milk.  From  these  130  grains  a  bulk  is 
taken,  equivalent,  as  nearly  t\s  possible,  to  that  of  the  sub»tanev 
to  be  incorpomted,  and  its  weiglit  nnU-d.     The  active  ingredient, 

•  ThU  HmtUtt  "T  IvoDcn^  Uwlownr.  In 

l«r«rr  and  hl|ih»  |>li»  u  MtlKf  mil,  shi.  i. 
llBf  >lib  Hit  i>uurli-|ii|n>.    Ths  up|i>r  p«ri  i   < 

n^tnrly  ■rnuKiid  ptrttrtliiint.  otrpmjHtti.lL;'.^  .-.  -: ^ -  j  -..,..  , 

nmikH>iiI*f'<*'*"^u'"^''f  *h>'^  U1dfnill4-Hl  vkih  iIibmii"":  li^i'lnt''  In^itriiPk'  ih*^  |-ir,>.  mtil 
lalitM*  urn  rn  hr  rxialwit  llirwigh.  Ihr  Ivn  [laRx  n>uri  >m  «  adluatnt  ibm  Itw  nda  bnrliii 
ban  ouuo  (wKflhoi,  •nJ  i!m  tmx  ut  ilm  owulil.pUlo  Imirlnjt  lb*  iiuiiitirr  lunn  In  lurnnl  uf 
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if  a  dry  solid,  is  now  mixed  with  the  remaining  [lortion  of  sugar 
of  milk  by  thorough  trituration.  In  the  case  of  solid  extracte, 
tinctures  and  other  Quids,  these  are  mixed  with  the  rcmaiiUQg 
portion  of  sugar  of  milk,  if  necessary,  by  the  aid  of  water  orsome 
other  menstruum  which  dissolves  them  perfectly,  then  the  muss  is 
dried  and  powdered. 

After  the  mixture  hasl>een  made,  dried  and  thoroughly  tritu- 
rated, it  is  wetted  with  a  suitable  menstruum,  and  mouldvd, 
care  being  taken  to  scrape  the  mortar  as  clean  as  possible  in  ordtT 
not  to  wast«  any  of  the  material.  The  tablets  are  then  care/uUy 
dried.  If  there  be  any  mass  in  excess  of  that  retjuired  for  tlie 
one  hundred  tablets,  it  siiows  that  not  enough  milk  sugar  has 
been  taken  from  the  original  130  grains.  The  weight  of  this 
excess  is  generally  equal  to  that  of  an  equal  bulk  of  milk  sugar. 
Hence  it  will  only  be  necessary,  at  the  next  trial,  to  remove  as 
much  more  milk  sugar  as  the  bulk  of  this  excess  amounts  to. 

If  there  should  be  leas  than  one  hundred  tablets,  the  wwght 
of  the  number  deficient  is  ascertained  by  determining  the  average 
weight  of  the  linished  tablets,  and  deducting  the  calculated  weiglil 
of  the  missing  tablets  from  the  weight  of  the  bulk  of  the  sugar 
of  milk  originally  separated.  At  the  next  trial  the  amount  of 
milk  sugar  removed  from  the  original  130  grains  should  be  as 
much  less,  as  the  weight  of  the  missing  tablets  amounted  to. 

In  each  case  the  formula  finally  found,  by  actual  exjieriment, 
to  yield  a  correct  result,  should  be  noted  in  a  special  book,  for  tlie 
purpose  of  future  reference. 

It  is  important  that  all  the  ingredients,  and  the  mixture  of 
powders  ready  for  moulding,  should  be  in  the  finest  possible  state 
of  subdivision.  If  they  are  coarse,  the  tablets  will  not  show  tt 
smooth,  finished  appearance. 

In  tablets  composed  nearly  all  of  sugar  of  milk,  if  the  latt«r  be 
in  coarse  powder,  it  necessitates  the  addition  of  more  water  to  the 
alcohol  than  is  required  when  the  milk  sugar  is  in  very  fine 
powder.  The  menstruum  selected  should  jKissess  a  slight  solvent 
action  ujion  one  or  more  of  the  ingredients,  but  the  hitler  should 
not  be  too  freely  soluble,  since  the  mass  is  then  moulded  with 
difficulty,  and  the  tablets  prepared  therefrom  will  be  uneven, 
sometimes  being  cracked  on  the  surface  and  very  hard.  It  should 
possess  suflicienl  solvent  action  to  make  a  firm,  yet  not  too  hard 
a  tablet,  one  tliat  will  hold  firmly  together  when  shaken  in  a 
vial,  and  which  should  readily  disintegrate  upon  the  addition  of 
water.  It  is,  however,  impos.'^ible  to  prepare  all  the  various  com- 
binations in  such  form  that  they  readily  dissolve  or  ditl'UHe  upon 
the  addition  of  water,  the  rapidity  of  disintegration  depending 
upon  the  proportion  and  snluole  character  of  the  constituents. 

The   menstrua   generally  used  are  alcohol,  absolute  alcohol, 
alcohol  and  water,  and  chloroform.     For  tablets  composed  nearly  | 
entirely  of  sugar  of  milk,  a  menstruum  composed  of  three  vol-  I 
umes  of  alcohol  and   one  volume  of  water  is   preferable.     For  | 
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bodies  insolubie  in  alcohol  the  pro|>ortion  of  water  ia  raised  in 
jjroiiurtion  to  tlie  increiise  of  oc-live  ingredient.  The  inenalruum 
must,  therefore,  be  so  adjuste<l  that  it  will  dissolve  enough  of 
either  the  milk  sugar,  or  of  the  active  ingredient,  to  ninke  a  suf- 
ficiently firm  tablet.  As  examples  may  be  quoted:  reduccil  iron, 
binoxide  of  manganese,  oxalate  of  cerium,  bismuth  subnitrate 
ami  subcarbonate,  and  the  higher  strength  calomel  tablets.  For 
codeine,  podoiibylliQ,  leptiindrin,  aloin,  and  bodies  very  soluble 
ill  alcohol,  it  is  better  to  use  water  exclusively  for  moulding. 

For  such  tablets  in  which  a  chemical  reaction  takes  place 
between  the  various  constituents,  with  the  formation  of  a  new 
product  which  la  desired,  a  menstruum  must  be  selected  which 
does  not  exert  a  soluble  action  upon  all  of  the  active  constituents. 
For  example,  we  combine  sodium  bicarbonate  with  saccharin,  in 
order  to  increase  the  solubility,  thereby  intensifying  the  sweetness 
of  [he  latter;  as  a  menstruum  for  moistening,  we  employ  absolute 
alcohol,  as  it  exerts  a  solvent  action  on  the  saccharin  only,  yet 
binding  the  constituents  to  a  flrni  tablet. 

In  the  ca.se  of  fluid  extracts  and  tinctures,  thorough  trituration 
with   tbe  milk  sugar  ia  generally  sufficient  to  produce  a  homo- 

feneous  mass  for  drying.  Solid  extracts  produce  more  difSculties. 
f  water  is  to  be  used  as  diluent,  not  more  than  the  absolutely 
re(iuire<l  amount  should  be  employed,  since  any  excess  will  cause 
the  mass  to  form  lumps  or  large  cakes,  and  render  the  substujuent 
drying  difficult.  After  the  mass  is  dried,  it  must  be  reduced  to  a 
fine  powder,  previous  to  being  moulded.  To  form  a  paste,  the 
best  liquid  in  this  case  is  a  mixture  of  alcohol  three  volumes  and 
chloroform  one  volume.  Water  alone  usually  renders  tbe  mass 
too  sticky,  and  alcohol  alone  is  not  adapted  to  aqueous  or  bydro- 
alcoholic  extracts,  since  the  extracts  abstract  the  water  from  the 
alcohol,  and  thus  produce  an  unmanageable  adhesive  moss. 

In  preparing  the  powder  for  moulding,  it  should  be  wetted  to  a 
pasty  consistence,  the  mould  be  placed  upon  a  smooth  surface,  a  pill 
tile  answering  admirably,  and  the  wetted  powder  pressed  into  the 
spaces  with  a  horn  or  ivory  spatula  which  is  dmwn  over  the  mould. 
Sometimes  the  mass  adheres  to  the  spatula  and  is  drawn  from  the 
holes.  This  is  remedied  by  dipping  tne  spatula  in  the  menstruum 
used  for  Welting  t!ie  mixture  Wore  drawing  it  over  the  surface. 
The  mould  is  then  reversed  by  sliding  it  towanl  and  off  the  edge  of 
Ibutilo  without  raising  it,  the  spatula  is  drawn  over  the  other  side 
of  tlio  mould  ami  the  latter  then  again  drawn  toward  and  off 
the  edge.  The  tablets  are  now  presse<l  out  by  the  punch  pin  plate 
and  allowed  to  dry  a  few  minutes  upon  the  punch  pins,  then 
shaken  oil'  by  ."itriKing  the  pin-plate  forcibly  U|X)n  the  counter 
covered  with  a  sheet  nt  paper  to  receive  the  tablets. 

If  the  tablets  are  to  be  finished  as  s[)eedily  as  possible,  it  ia 
advisable  to  blow  heated  air  over  tbu  surface  of  tbe  side  of  the 
mould  which  comes  in  contact  with  the  punch  pins.  This  is  best 
accomplished  by  holding  the  mould  some  distance  from  a  gas 
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flame  and  blowing  the  upper  exlremily  of  \\iq  flamo  lowurds  the 
mould,  the  force  of  the  breath  carrying  considerabht  heated  air 
with  itshelpto  rlry  the  surface  quickly.  Care  should  be  exercised, 
if  the  mould  is  of  rubber,  that  not  too  great  a  heat  be  directed 
toward  the  mould,  otlierwise  it  will  warp.  Moreover,  if  alcohol 
has  been  used  for  moistening,  care  must  be  taken  to  prevent  igni- 
tion of  the  vapor.  The  rubbing  of  some  dry  powder  (dry  milk 
sugar  or  lycopodium)  over  the  side  of  tlie  mould  to  come  next  lo 
the  punch  ]>ing,  helps  lo  absorb  the  excess  of  moisture  and  pre- 
vents the  tablets  from  sticking  lo  the  punch  pins. 

Thetablets  should  never  be  left  in  the  moulds  over  ten  minutes, 
because  if  they  are  allowed  to  dry  in  the  mould,  they  cannot  be 
pressed  from  it  without  crumbling. 

The  drying  process  is  best  completed  by  placing  them  upon  a 
sieve  which  exposes  their  entire  surface,  and  allows  more  rapid 
evaporation  of  the  menstruum.  This  is  particularly  necessary 
when  the  tablet  is  colored  by  the  active  ingredient,  in  solution  in 
the  menstruum.  If  such  a  tablet  were  dried  while  lying  on  a 
solid  surface,  the  coloring  matter  would,  by  the  law  of  capillarity, 
be  deposited  near  the  upper  surface,  and  hence  this  side  would  be 
darker  in  color  than  the  lower,  the  evaporation  having  been 
entirely  from  the  upper  end,  while  upon  the  sieve  it  will  be  from 
the  entire  surface,  the  color  being  equally  distributed  near  the 
entire  surface  of  the  tablet,  the  interior  always  being  lighter  in 
color. 

In  preparing  tablets  upon  a  large  scale  they  are  allowed  to  dry 
upon  the  punch  pins  in  a  draught  of  slightly  warmed  dehydrated 
air.  When  nearly  dry,  they  are  scraped  from  the  punch  pins  and 
the  drying  completed  in  a  hot-air  chamber. 

For  hypodermic  tablets,  sugar  of  milk  is  well  adapted,  and  the 
rules  to  follow  for  their  preparation  are  exactly  similar  to  those 
for  the  Tablet  Triturate.  The  rubber  tiypodermic  mould,  usually 
sold,  makes  tablets  which  weigh  about  tnree-quarters  of  a  grain. 
The  menstruum,  used  for  most  of  the  combinations,  is  three  vol- 
umes of  alcohol  and  one  volume  of  water.  In  some  of  the  higher 
strength  morphine  tablets  it  is  necessary  to  use  diluted  alcohol. 

When  solid  extracts  are  to  be  combined  into  tablets,  the  mass 
should  be  moistened  with  a  menstruum,  composed  of  a  mixture 
of  alcohol  three  volumes  and  chloroform  one  volume. 
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COMPRESSED  TABLETS. 

Compressed  tablets  consist  of  some  medicinal  subsUiice,  or  a 
mixture  of  substances,  compressed  to  (lie  form  of  a  disc.  The 
substance  or  mixture  whicn  is  to  be  compressed  must  be  in  a 
gmiiulitr  form,  eiUier  in  its  original  granular  condition,  or  pre- 
pared in  agranular  state  bvuid  of  a  medium,  such  as  cnne  sugar, 
or  gum  anibic,  with  the  aid  of  water. 

In  the  preparation  of  coiupreBScd  tablets  it  is  important  that  the 
ingredients  be  brought  by  trituration  to  a  very  fine  state  of  sub- 
division before  being  granulated,  unless  the  substance  is  originally 
granular,  or  in  a  firm,  Tiard  crystalline  form,  from  which  agranular 
prepanition  may  be  obtained  bv  grinding  in  a  mill  or  mortar. 

If  the  material  is  compressed  in  the  form  of  tine  powder,  it  is 
difficult  to  be  formed  into  uniform  and  nicely  linislied  tablets. 
Not  only  does  the  powder  not  feed  well  into  the  moulil,  but, 
when  pressure  is  applied,  the  air  confined  in  ihe  interstices  of 
the  powder  ha,«  no  chance  of  escaping,  and  is  apt  to  produce 
tablets  of  irregular  surfaces,  edges,  and  weight,  with  a  tendency 
to  stick  to  the  powders  and  die. 

To  overcome  these  difficulties  the  substance  is  granulated  by 
adding  one- tenth  of  its  weight  of  cane  sugar  and  one-twentieth  of 
its  weight  of  acacia,  thoroughly  mixing  and  moistening  with  water 
until  it  is  of  such  consistence'thatitcan  readily  be  forced  through 
a  Xo.  12  sieve  without  sticking  to  it,  or  clogging  it.  It  is  then 
dried.  Tlie  finished  granulation  should  alwavs  be  perfectly  dry. 
as  a  damp  granulation  occasions  a  great  deal  of  troulJIe  iJy 
sticking  to  the  dies,  and  punches.  The  granulation  is  now  forced 
through  a  No.  20  sieve,  and  the  particles  which  do  not  readily 
pass  through  the  meshes  are  forced  through  bj'  the  aid  of  a  flat 
iiestle.  In  adding  the  water  to  make  the  granulation,  it  should 
ue  thoroughly  and  evenly  incorporated  so  that  all  the  particles 
contain  as  nejirly  as  possible  an  equal  amount  of  moisture.  The 
water  is  best  added  in  small  portions  at  a  time. 

Some  substances  can  be  bought  already  granulated,  and  these, 
therefore,  refjnire  no  further  preparation,  and  can  be  compressed 
in  their  original  granular  condition;  for  instance,  ammonium 
chloride,  potassium  bromide,  sodium  bromide,  jwtassium  chlorate, 
itotassium  iodide.  Some  few  crystalline  salts,  if  in  the  form  of 
hard  cry.'itaU,  without  having  lost  any  of  their  water  of  crj-stal- 
lization.  can  be  ground  in  a  mill  to  granular  powder,  or  may  be 
crushed  to  a  granular  form  in  a  mortar;  for  instance,  sodium 
pI)o«pliatc  and  soilium  sulphate. 

Cane  sugar  is  the  best  materia)  to  use  for  granulating,  as  tablets 
prepnri'd  with  it  disintegrate  or  dissolve  more  quickly  than  those 
prepan-d  with  acacia.  For  beginners,  it  in  better  to  use  the  cane 
sugar  and  acacia  together  as  directed  above,  as  lliis  mixture  i^ 
beitt  adapted  for  granulating  almost  anything  obtainable  in  a 
pulverulent  condition. 
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Before  the  granulation  is  compressed,  it  is  necessary  to  add  ft  ^ 
lubricant.     This  in  a  hydrocarbon  oil  entirely  free  froiu  odor,  the  I 
proportion  added  depending  upon  the  character  of  the  material. 
Ten  to  twelve  drops  is  usually  sufficient  for  one  pound  of  the 
granulation,     It  is  best  added  by  means  of  a  spray,  and  further 
mixed  by  stirring  tiie  mixture  upon  paper,  or  by  dropping  the  oil 
into  a  mortar,  adding  about  one-fortieth  of  the  bulk  of  the  mate- 
rial, mixing  well  by  rubbing  gently  so  that  the  granulaljon  may  , 
be  as  little  as  possible  re<iuced  to  powder,  then  adding  the 
remainder  of  the  granulation,  and  stirring  gently.  ' 

The  hydrocarbon  oil  possesses  the  property  of  lubricating  the   i 
different  particles,  allowing  them  to  glide  by  each  other  freely,   , 
easily  falling  into  the  mould   space,  feeding  the  same  amount 
each  time,  and  thus  making  the  Knished  tahleta  equal  in  weight.    , 
While  the  granulation  is  undergoing  compression,  the  greaternro- 
portion  of  the  oil  is  forced  to  the  surface  and  edges  of  the  tablet, 
preventing  the  sticking  of  particles  of  the  material  to  the  die  and   ' 
faces  of  the  punches.  I 

Finely  powdered  French  chalk  is  used  in  connection  with  the 
hydrocarbon  oil,  its  properties  being  likewise  that  of  a  lubricant. 
The  proportion  used  should  he  juyt  as  small  as  possible,  not  more 
than  one-fortieth  of  the  weight  of  the  material.  It  should  be 
added  after  the  oil. 

Boracic  acid  is  also  used  as  a  lubricant  in  such  cases  where  the   , 
tablet  is  required  to  form  a  clear  solution.     It  does  not  act  so  well 
as  the  French  chalk. 

The  more  nerfect  and  even  the  granulation  has  been  prepared, 
the  smaller  tiie  quantity  of  lubricant  which  it  is  necessary  \a  use. 

In  the  preparation  of  compressed  tablets  from  solid  extracts, 
fluid  extracts  and  tinctures,  tlie  two  latter  are  to  be  cjincenlrated 
to  a  syrupy  consistence.  A  solid  extract  is  best  rubbed  to  a  syrupy 
consiatence  by  the  aid  of  water.  In  both  cases  there  should  be  no  I 
small  particles  of  undissolved  extract,  as  these  would  give  the 
flnished  tablet  a  mottled  or  spotted  appearance. 

If  the  quantity  of  extract  to  bo  contained  in  a  tablet  is  small, 
say  one-fourth  oi  a  grain  of  extract  contained  in  a  tablet  weighing  j 
two  grains,  the  excess  of  water  may  be  absorbed  by  finely  pow- 
dcrt'd  starch,  of  which  as  much  as  25  per  cent,  of  the  weight  of  the  \ 
tablet  may  be  added,  if  necessary,  the  principle  being  to  leave  the 
mixture  of  starch  and  extract  sufficiently  wet  so  that  it  may  exert  j 
the  required  solvent  action  upon  the  remaining  ingredients  to  i 
form  a  proper  consistence  for  granulation.     If  too  much  starch  [ 
has  been  added,  the  extra  quantity  of  water  required  is  easily  I 
addeil   to   the   mixture  of  starch,  extract,  and   other  material  J 
When  a  tablet  is  to  contain  two  or  more  grains  of  extract,  tlie  I 
addition  of  (he  required  amount  of  starch,  so  that  the  product  ■ 
will   pass  through  a  No.  12  sieve,  would  make  it  too  large.  I 
Therefore,  when  iho  extract  i.s  in  large  proportion,  it  is  a  good  I 
plan  to  add   to   it   half  its   weiglit   of  starch  after  it  has  been  I 
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softened,  then  to  dry  the  mass  upon  a  steam-bath,  ami  finally 
10  crush  it  in  a  mortar,  or  to  grind  it  in  a  mill  to  a  No.  20  granu- 
lation. 

When  a  caked  mass  is  to  be  reduced,  by  rubbing  in  a  mortar, 
to  a  No.  20  granule,  the  material  should  be  transferred  to  the  sieve 
at  short  intervals,  in  order  to  separate  that  portion  which  has  been 
reduced  to  the  proiKjr  finuiiess;  otherwise.  Ity  continued  rubbing, 
the  greater  portion  of  the  material  would  bu  reduced  to  a  fine 
powder. 

Extracts  may  also  be  incorporated  in  the  form  of  a  dry,  im- 
palpable powder,  if  the  proportion  be  small,  nnil  iu  such  cases  it 
18  also  a  good  plan  to  add  some  powdered  starch  to  the  material 
and  extract ;  nest,  sufficient  water  is  added,  and  well  incorporated, 
the  mixture  passed  through  a  No.  12  sieve,  then  dried,  anu,  lastly, 
forced  through  a  No.  2Usieve.  It  is  not  necessaryto  use  any  adhesive 
material,  such  as  acacia  or  cane  sugar,  for  tafilets  containing  ex- 
tracts, unless  the  pro|K)rlion  of  extract  he  very  small.  Spongy 
bodies  like  charcoal  must  he  in  impalttable  powder,  and  not  less 
than  2o  per  cent,  of  cane  sugar  should  be  added  for  granulation. 
If  the  charcoal  cannot  be  obtained  in  a  finely  subdivided  state,  it 
is  a  good  plan  to  add  the  proportion  of  sugar  as  above,  to  wet  the 
mixture  to  such  a  state  that  it  forms  smaU  cakes,  and  to  dry  per- 
fectly. The  cakes  are  then  reduced  to  very  fine  powder,  moistened 
with  sufficient  water  to  make  the  mass  pass  through  a  No.  12 
sieve,  the  granulation  driL'd,  and  then  reduceil  to  granules,  pass- 
ing through  a  No.  tiO  to  SO  sieve. 

The  powdore<l  pepsin  of  the  market  is  of  a  s|iongy  nature,  like 
charcoal,  and  is  best  prepared  for  compressing  by  adding  one-tenth 
of  its  weight  of  cane  sugar,  then  spraving  diluted  alcohol  over  the 
mixture,  mixing  thoroughly  until  al(  particles  have  been  moist- 
ened, but  are  still  in  about  No.  80  powder,  then  drying  and  com- 
pn-ssing. 

Spongy  substances  should  Iw  fed  to  the  machine  in  a  very  finely 
gnumlar  form.  The  large  size  granules  offer  too  much  resistance 
to  the  punches,  and  the  tablet  crumbles  very  cisily.  Spongy 
bodies,  as  a  rule,  refjuire  no  lubricant. 

Scale  pepsin  and  most  of  the  other  scale  preparations  can  be 
compressen  by  reducing  them  to  No.  'SU  or  40  granules,  and  lubri- 
cating them. 

Salts  coiitiiining  water  of  crystallization,  organic  or  inorganic, 
which  cannot  be  compressed  without  Wing  first  granulated,  as,  for 
example,  lead  acetate,  zinc  sulphate,  alum  and  quinine  sulphate, 
are  best  la-atcd  in  the  following  manner: — 

The  salt  ia  reduced  to  a  line  powder,  mixed  with  one-twentieth 
of  its  weight  of  powdert-d  gum  arabic,  moistened  sufficiently  with 
water  to  pa.s3  it  through  a  No.  12  sieve,  dried,  again  reiluccd  to 
fine  jKiwder,  mixed  with  one-tenth  of  its  weight  of  cane  sugar, 
inoifttened  witli  ju.it  enough  water  to  make  it  pass  through  a  No. 
1'.!  sieve,  then  dried,  tirst  without,  and  lastly  by  aid  of  heut.    The 
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mixture  is  then  forced  through  a  No.  20  sieve,  lubricated  and  com- 
pressed. 

Bodies  which  are  hygroscopic  or  deliquescent  are  best  cfanii- 
lated  with  gum  arabic  exclusively,  taking  one-tenth  of  the  weight 
of  the  substance  and  water  for  moistening. 

Combinations  of  rhubarb  and  soda  are  best  granulated  by  add- 
ing to  them  one-tenth  of  their  weight  of  cane  sugar,  and  granu- 
lating with  a  mixture  of  one  volume  of  glucose,  1  volume  of  water 
and  three  volumes  of  alcohol,  well  mixed,  this  mixture  preventing 
the  action  of  the  alkali  upon  the  rhubarb. 

Glucose  is  an  excellent  medium  for  making  tablets  hard  and 
tough,  80  that  they  will  not  readily  disintegrate,  as,  for  example, 
lozenges  which  are  intended  for  slow  solution  in  the  mouth.  To 
improve  the  lozenge,  the  greater  portion  of  the  material  should 
be  cane  sugar,  with  10  per  cent,  of  gum  arabic,  and  the  glucose 
should  be  diluted  with  25  per  cent,  of  water  before  being  added. 

In  tablets  to  form  efl'ervest^ing  solutions  or  to  form  new  com- 

Counds  when  added  to  water,  the  constituents  should  be  granu- 
ited  sfparately,  and  mixed  in  a  perfectly  dry  granular  condition 
just  before  being  compressed. 

A  very  important  quality  which  compressed  tablets  should 
possess  is  that  of  rapid  disintegration  and  solution.  This  is 
brought  about  by  adding  finely  powdered  starch,  to  the  amount 
of  from  one-twentieth  to  one-tenth  of  the  weight  of  material,  to 
the  granulated  substance  ready  to  be  compressed.  It  is  most 
important  for  certain  insoluble  bodies,  such  as  phenacetin,  acot- 
anilid,  sulphonal,  etc.,  that  thev  disintegrate  rapidly.  These  are 
best  granulated  with  one-tenth  of  their  weight  of  cane  sugar, 
water  being  used  for  moistening.  As  stated  before,  the  addition 
of  acacia  retards  rapid  disintegration  and  solution ;  hence  it  should 
not  he  used  where  cane  sugar  acts  as  a  sufficiently  adhesive 
agent. 

Fig.  3fi2  illustrates  the  simplest  form  of  a  compressed  tablet 
machine;  this  consists  of  a  cast  steel  cylinder,  into  the  base  of 
which  fits  a  short  post  with  a  concave  surface.  A  steel  plunger, 
having  a  corresponding  concave  depression  on  its  lower  extremity, 
is  used  for  compression.  The  granule  is  introduced  into  the 
cylinder,  and  after  inserting  the  plunger,  a  quick,  sharp  blow  is 
struck  by  means  of  a  wooden  mallet,  whereby  the  powder  is  t»m- 
pressed:  then,  after  the  cylinder  is  removed  from  the  base,  the 
plunger  is  tapped,  which  forces  the  tablet  out  into  a  proi«r 
receptacle.  An  improvement  on  this  is  the  tablet  machine 
illustrated  in  Fig.  3G3.  Its  construction  is  simple,  being  o[>erate(l 
by  means  uf  a  lever.  It  is  capable  of  turning  out  tablets  quite 
rapidly.  For  the  preparation  of  large  quantities  of  tablets,  the 
larger  machines  of  the  market  afford  all  that  is  desirable. 

The  pressure  used  for  compressing  the  tablets  should  be  just  as 
light  us  possible,  for  the  firmer  the  pressure  the  slower  the  i" 
tvgration  of    insoluble  bodies,  firm  pressure  not  affecting 
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soluble  substances,  since  their  solution  takes  place  from  iho 
surface.  The  pressure  should  be  regulated  so  that  the  ttiblets 
may  readily  l>o  broken  in  half  by  tlie  fingers,  but  should  not 
break  to  pieces  when  dropped  upon  the  floor.  With  a  light 
pressure  the  material  has  a  greater  tendency  to  stick  to  the  face 
of  the  punches. 

The  (lies  and  punches  should  be  of  very  hard  temper  and 
should  be  kept  in  good  condition.  Tliey  should  Iw  poli.shed  from 
time  to  time  by  the  aid  of  finely  jTOwdered  einerv,  preferably  on 
a  lathe.  If  this  is  not  at  hand,  a  round  smootliened  end  of  a 
piece  of  wood  answers  very  well,  and  is  used  by  dipping  the  end 
m  oil,  then  in  the  emery,  and  rubbing  over  the  surface  of  the 
punches.     For  polishing  the  dies,  a  rounded  piece  of  wood,  a  little 
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smaller  than  the  bore  of  the  die,  dipped  in  the  oil  and  eniety,  is 
well  adapted. 

If  the  surface  of  the  dies  and  punches  is  not  kept  smooth  and 
polished,  the  material  works  into  the  uneven  surface  and  adheres 
to  it,  making  a  tablet  with  rough  surface  and  scraped  edges,  neceji- 
sitating  the  frequent  cleaning  of  the  faces  of  the  punches. 

If  the  dies  be  of  soft  temper,  such  bodies  as  exert  considerable 
friction,  as  acetanilid,  phenacetin,  and  anlipyrin,  will  wear  down 
the  die  quickly  in  ihat  portion  where  the  tablet  is  compressed, 
and  by  tlie  constant  wear  the  die  is  widened  at  this  spot,  especially 
at  the  point  of  the  upper  and  lower  surface  of  the  tablet  where 
there  is  the  most  wear,  hence  the  tablet  is  slightly  wider  than  the 
hereof  the  remaining  jmrtion  of  die.     In  being  forced  upwards 
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to  be  expelled  from  the  die,  the  tablet  is  forced  into  a  narrower 
space  than  that  into  which  it  had  been  compressed,  which  tends 
to  bend  it  and  loosen  the  flat  or  convex  upper  or  lower  surface, 
which  may  readily  be  split  off  by  the  thumb  nail, but  which  will 
fall  off  spontaneously  after  the  tablet  has  been  shaken  about  some 
little  time.     This  is  termed  "  capping." 

The  best  remedy  for  the  "  capping  "  is  a  hard-tempered  die ; 
but  this  is  not  always  at  hand.  Dampening  the  granulation  very 
slightly  with  water  will  prevent  it ;  but  this  increases  the  adhesive 
qualities,  and  the  material  is  more  liable  to  stick  to  the  punches. 
However,  if  these  are  smooth  and  well  polished,  little  trouble  will 
be  experienced  from  the  sticking  qualities. 

Reducing  the  pressure  is  another  remedy;  but,  if  the  punches 
are  not  in  good  condition,  the  material  will  stick  to  them. 

Changing  the  weight  of  the  tablet  is  still  another  remedy,  the 
tablet  to  be  compressed  in  a  portion  of  the  die  that  is  not  worn. 
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EXTRACTA— (i>/TOcf»). 
'  Extracts  are  solid  or  semi-solid  preparations  obtained  by  the 
evaporation  of  solulioDS  of  tlie  medicinal  principles  of  drugs. 

According  to  the  solvent  employed  in  exhausting  the  drug 
they  are  designated  as  alcoholic,  hydroalcoholic,  aqueous,  ethereal, 
acetic,  or  ammoniated  extracts. 

The  strength  of  these  preparations  bears  no  definite  relationship 
to  the  drug,  for  the  amount  of  solid  extract  *  obtained  dependson  tlie 
natureof  the  drug,  the  solvent  employed,  and  the  mode  of  prepara- 
tion. The  more  aqueous  the  menstrua,  the  greater  is  the  yield  of 
extract,  the  more  alcoholic  the  menstrua,  the  smaller  the  yield. 

It  must  l»e  remembered  that  the  activity  of  most  drugs  resides, 
as  a  rule,  in  certain  definite  principles,  which  generally  constitute 
the  smallest  portion  of  the  bulk  of  an  extract;  the  other  constitu- 
ents of  the  drug,  embracing  gums,  starch,  inert  extractive, 
coloring  matters,  etc.,  constitute  the  larger  inerl  portion  soluble  in 
water.  Hence,  the  solvent  selected  for  extraction  must  be  such  as 
to  take  up  all  the  active,  with  as  little  of  the  inert  matter  as  pos- 
sible. If  an  unscrupulous  manufacturer  were  to  employ  water  or 
a  feebly  alcoholic  menstruum  for  extracting  a  drug  whose  active 
principles  are  soluble  in  alcohol  only,  he  would  obtain  a  large 
yield  of  inert  extractive  matter,  while  his  neighbor  who  employs 
alcohol  only,  would  obtain  a  very  small  yield  of  a  very  active  pre- 
paration. If  both  products  were  sold  in  the  market  at  equal 
rates,  the  former  would  be  a  fraud  upon  the  public.  Extracts 
also  vary  in  consistence.  Some  are  as  liquid  as  honev,  others 
have  the  consistence  of  a  pill  mass,  and  still  others  are  hard  and 
dry,  hence  there  is  not  likely  to  be  any  uniformity  of  strength, 
with  such  variations  as  these.  Therefore,  unless  there  is  some 
guarantee  of  intrinsic  value  based  on  its  alkaloidal  strength  or 
phj-siological  activity,  no  reliance  can  be  placed  on  the  strength 
of  one  extract  as  compared  with  another. 

Holid  extracts  are  prepared  either — 

(a)  From  the  ilried  and  powdered  drug,  by  txtraction  with  a  *olre>U, 
or — 

(h)  From  the  frcifh,  motM  drv^,  by  frpretitium  aione. 


(f.  a.  PhumuDHHila.  IHD).  lb*  rleM  ii 


i.  Amsr.  Phu.  AihrImIou, 


EJOnelau  Amulll, . 


Ckdnabl*  IndM 


itilneium  Urvertml  (■Is.),  . 


IMrIUII*. 

UrniuOfiirll 
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(a)  Wlien  solid  extracts  are  prepared  from  the  dried  drugs  by 
extractioD,  the  following  rules  should  be  observed; — 

1st.  Only  the  best  obtainable  drug  should  be  employed.  Poor 
drugs  cannot  be  expected  to  yield  active  preparations ;  it  is.  there- 
fore, advisable  to  exercise  the  greatest  care  in  their  selectioD. 

2d.  That,  whatever  process  of  extraction  is  employed,  it  should 
be  carried  to  as  complete  an  exhaustion  of  the  drug  as  possible. 
Extraction  is  effected  by  the  process  of  maceration  (15-20"  C.  for 
24  to  48  hours),  or  digestion  (35-40*  C.  for  12  hours)  with  expres- 
sion ;  or  by  percolation. 

3d.  That  the  menstruum  selected  will  deprive  the  drug  of  ils 
active  principles  with  as  little  inert  matter  as  possible.  The  vari- 
ous menstrua  directed  by  the  Pharmacopoeia  have  been  selected 
with  this  view;  hence,  an  alteration  of  the  menstruum  with  a  view 
to  economy  is  a  reprehensible  practice. 

4lh.  The  concentration  of  the  liquid  extract  of  the  drug  should 
take  place  as  rapidly,  and  at  as  low  a  temperature  as  [lossible. 
Under  no  circumstances  should  it  be  lieated  over  a  direct  liame. 

The  greatest  care  is  necessary  in  conducting  the  evaporation 
of  extracts  from  such  drugs  as  coniura,  blackhaw,  valerian,  etc., 
for  in  these  the  virtues  reside  mainly  in  volatile  products;  hence 
the  slightest  degree  of  overheating  destroys  their  therapeutic 
value.  The  temperature  of  a  water-bath  or  carefully  regulated 
st«am-hath  is  suthcient,  while  the  fluid  is  being  kept  constantly 
in  motion ;  a  stirring  arrangement,  specially  adapted  for  the  use 
of  the  apothecary  is  shown  in  Fig.  97.  page  72.  The  evaporation 
should  be  conducted  as  rapidly  as  possible  to  avoid  prolonged  heat- 
ing of  the  fluid.  For  this  purpiose  the  vacuum  apparatus  is  em- 
ployed (Fig.  106,  page  77).  The  various  methods  of  conducting 
evaiioration  are  explained  in  detail  under  Vaporization. 

(»)  Certain  plant  drugs,  when  recently  gathered  and  subjected 
to  expression,  yield  their  juices,  impregnated  with  all  their  active 
principles;  these  juices,  when  evaporated,  constitute  a  class  of 
extracts  generally  known  as  Succi  Spissati,  or  inspissatofl  juices. 
Among  the  drugs  adapted  to  this  treatment  are  taraxacum, 
belladonna,  hyoscyamus,  and  colchieum.  The  plants  should  be 
worked  up  immediately  after  being  collected,  being  cut  into  piecea 
and  bruised  until  reduced  to  a  puln.  In  case  the  plant  is  not 
very  succulent,  a  little  water  should  oe  added  to  assist  in  diluting 
and  extracting  the  juice.  The  pulp  is  then  enclosed  in  a  canvas 
hag  and  subjected  to  expression.  The  juice  thus  obtained  from 
fresh  plants,  or  leaves,  is  of  a  more  or  less  green  color,  due  to  the 
presence  of  chlorophyll. 

When  heated  to  about  70°  C,  the  albumen  of  the  juice  co- 
agulates, forming  a  precipitate  which  encloses  the  suspended 
impurities.  These  are  readily  removeil  by  filtration.  The  sub- 
sequent concentration  is  curried  out  as  already  explained. 
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PHYSICAL  CHARACTERS  AND  PRESERVATION  OF  EXTRACTS. 

The  PharmacoiKeia  recognizes  two  degrees  of  consistence — the 
soft,  or  pilular,  and  the  hard  extract.  The  pilular  consistence 
sliould  be  such  that  the  extract  readily  admits  being  rolled  into 
pills,  which  retain  theirshape.  Twenly-fiveof  the  ofhcial  extracts 
should  be  of  this  consistence.  The  pilular  extracts  of  the  market 
vary  considerably  as  regards  their  consistence,  many  being 
exceedingly  soft,  while  others  are  (juite  hard. 

The  hard  extracts,  of  which  seven  are  official,  admit  of  being 
reduced  to  powder.  The  disfiensing  conveniences  which  a  pow- 
dered extract  offers,  have  led  to  the  general  introduction  of  atl  the 
various  extracts  in  powder  form. 

The  indiscriminate  substitution  of  these  powdered  extracts  in 

Clace  of  the  official  pilular  product  is  to  be  condemned,  for  the 
eat  necessary  to  reduce  the  extracts  to  the  proper  dtgree  of  drj- 
ness  is,  in  many  instances,  sufficient  to  destroy  most  or  all  the 
virtues  of  the  tirug  contained  in  them.  Again,  many  extracts 
cannot  be  brought,  by  themselves,  to  a  sufficiently  dry  condition; 
hence,  they  must  be  mixed  with  various  diluents,  such  as  sugar  of 
milk,  starch,  the  powdered  drug  itself,  etc. ;  then  spread  out  in  thin 
layers,  and  exposed  in  a  warm  (30—10°  C.},drv  place;  then  reduced 
to  a  powder,  and  preserved  in  well-closed  viuls.  It  will  be  seen 
from  this,  that  another  cause  of  variation  of  strength  of  these 
powdered  extracts  is  the  admixture  of  inert  matter,  to  which  there 
IS  no  definite  limit. 

Extracts  should  be  preserved  in  closely  covered  jars,  it  being 
best  to  place  the  jar  of  extract  in  a  canister  having  a  close-fitting 
lid.  Some  extracts  readily  dry  out  and  become  very  hard.  In 
such  cases  it  is  well  to  moisten  the  surface  with  a  little  glycerin. 

Other  extracts,  owing  to  the  presence  of  deliq^uescent  salts,  are 
quite  hvgroscopic,  and  absorb  moisture  readily.  Still  others 
become  inert  on  standing  for  a  long  lime,  due  to  an  alteration  of 
their  principles  by  tlie  action  of  the  air. 

Many  extracts  (as  those  of  stramonium,  hyoscyamus,  bella- 
donna, etc),  contain  numerous  crystals  of  inorganic  salts  (potas- 
sium nitrate  or  chloride,  etc.).  The  presence  of  these  is  manifested 
by  the  grittiness  of  the  extract  when  rubbed  on  a  slab  under  a 
spatula.  Such  extracts  should  always  be  rubbed  with  a  few  ilrops 
of  water  before  being  combined  into  ointments  or  suppositories. 

The  official  extracts  are  33  in  number,  25  being  of  pilular 
consistency  and  7  dry.  According  to  the  menstrua  employed 
for  exhaustion,  they  may  be  claHsifietl  thus: — 

m,.  I.    ALCOHOUC  EXTttACTS.  nw-o«M«. 

Extmctiim  Aooniti. O.OOS-0,016 

Qumnbia  lndj««, O.OOe-AM 

Cimiriftipc     U.a    -fl.3 

Iriilia. O.Oe-3.0 

.rnlBpii-.        .O.t    -0.3 

"  PbymUt^niBtl^ 0.0D6-().(»3 
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n.     HYDRO-ALCOHOLIC  EXTRACTS. 

Extrai'tiim  Anii^te  Railiins (1.1     -0.3 

"  BelladoQiin  Folionim  Almbolicnni, II.0U8-U.06 

"  CinchouEB, 1.      -SLO 

'•  Colocynthidis O.dO  -«.I 

"  Conii  (with  acetii!  acid), 0.01  -0.1 

"  IMeitoliB. 0.008-O.oe 

"         Ergutie  (withoceticiuiiil),    . 0.3    -10 

■'  Enanymi (!.(«  -(1.2 

"  Hyoscyarai U.0«  -0.3 

"         JnglBntli 0.3    -O.S 

■'  Leptaudis 0.09  -U3 

"         Nucia  Vomicie  {with  acetic  »eitl), O.OI  -0,06 

Pmlophylli 0.0«  -0,3 

'■  Rhei,  0.a     -1.0 

"         Btmmouii  Serainis, 0.01  -0.3 

Uvai  Urei 0.3    -I.O 

III.     AQUEOUS  EXTKACTO. 
Kxtrartuni  Aliim 0.3    -0.6 

Coli^hid  Rudida  (with  ncetit!  acid), 0.08 -fl.l 

"  OontiiiniEi 0.3    -0.6 

"  GlycyrrliiKie, 

"  GljcyrrhiMt  Furum  (with  ammonia  watvr), 

'■  Hiematoxyli. i).'A    -2.0 

"  Kmtueriie, 0.3    -2.0 

Opii 0  01  -0.1W 

"  Qiuniie.    . 0.06  -2.0 

Taraxad 0.6    -2,0 

IV.     COMPOUND  EXTltACTS. 

Extractura  OilocynlliidLi  Conipositura, 0.3    -1.5 


EXPLANATORY. 

ExTRACTUM  Nccis  VoMic.E. — The  menstruum  selected  for  the 
extraction  of  nux  vomica  must  be  of  such  a  character  that  il  will 
readily  take  up  the  alfcaloidal  principles  and  yet  as  little  of  the 
fatty  oil  as  possible.  The  forty-eight  hours'  maceration  with  the 
acidified  menstruum  of  alcohol,  3  parts,  and  water,  1  part,  is 
necessary  for  the  softening  of  the  tissues  preparatory  to  extrac- 
tion. The  presence  of  the  acetic  acid  greatly  assists  the  solution 
of  the  alkaloids.  As  the  extract  ia  directed  to  be  reduced  to  a. 
i>owder,it  is  necessary  to  first  remove  the  fixed  oil  present.  This 
13  accomplishod  by  washing  the  extract  obtiiined  from  the  con- 
centration of  the  percolates  with  ether. 

Since  some  of  tlie  alkaloid;)  are  associated  with  the  fat  which 
has  been  removed,  it  is  necessary  to  remove  these  by  washing  the 
fat  with  acetic  acid  and  hot  water. 

After  completion,  a  (lortion  of  the  extract  is  assayed  for  alka- 
loids. In  another  portion,  the  amount  of  water  is  determined. 
From  these  results  the  total  percentage  of  alkaloids  in  the  drj* 
extract  is  calculated,  enough  sugar  of  milk  being  added  to  bring 
the  amount  of  total  alkaloids  in  the  dry  extract  up  to  15  per  cent* 

Erampk. — A  sample  of  extract  of  nux  vomica,  prepared  byiho 
process  of  the  U.  S.  Pharmacopoeia,  assayed  10  per  cent,  of  slka- 


S0LW3—F0S  l.VTEBXAL   USE. 


345 


loiijs,  and  contaiiie<i  22  per  cent,  of  moisture.  How  much  sugar 
of  milk  should  be  added  to  brine  it  to  the  pharmacopceial  require- 
ment of  lu  per  cent,  of  aikutoius  when  dry  ? 

I.  Since  the  moisture  or  water  wliich  is  present  has,  eventually, 
all  lo  be  evaporated  off,  it  need  not  be  taken  into  account  further 
than  to  deduct  it  from  100,  whereby  the  percentage  of  dry  extract 
is  obtained.  The  further  calculation  will  have  to  deal  only  with  this. 

The  extract  contains  100  —  22  :=  78  per  cent,  of  dry  substance. 
According  to  the  assay,  the  100  parts  of  moist,  or  78  parts  of  dry 
extract  contain  16  parts  of  iilkaloids.  The  next  step  will  be  to 
ascertain  how  much  of  these  78  parts  of  dry  extract  will  contain 
15  parts  of  alkaloids: — 
(BjKolion /.)  18:15  ::78:i;    i  =  73,125. 

Since  73.125  parts  of  the  dry  extract  contain  15  parts  of  alka- 
loids, it  will  only  be  necessary  to  dilute  these  73.125  parts  with 
sugar  of  milk  to  100  parts  in  order  to  convert  the  15  port*  of 
alkaloids  into  percentage : — 

(f^Htion  g.)  100  —  73.125  =  26.875. 

That  is,  for  eveir  73.125  of  dry  extract,  26.875  parts  of  sugar  of 
milk  will  have  to  be  added.  But  the  original  extract  contains  78 
parts  of  dry  substance.  Hence,  the  amount  of  sugar  of  milk 
reouired  for  this  (which  is  equal  lo  100  parts  of  tlie  moist  extract) 
will  be  found  by  the  proposition : — 

iE^nali<m3.)  73.125  :  78  =  26.875  :  i  ;   a  =  28.«ff7  parts. 

II.  The  same  result  may  be  arrived  at  in  another  manner. 
The  extract  contains  100  —  22  ^  78  per  cent,  of  dry  substance, 

and  this  contains  id  parts  of  alkaloids.  Calculated  to  percentage, 
this  would  become : — 

{Ev<mUo«  4.)  78  :  100  =  16  ;  j:  ;    I  =  20.513. 

That  is,  100  parts  of  a  dry  extract  of  the  same  strength  as  the  78 
imrts  just  mentioned,  would  contain  20.513  parts  of  tlie  alkaloids. 
Kow,  since  everj-  15  parts  of  alkaloids  are  augmented  in  this  pro- 
duct to  20.513  parts,  it  will  only  be  necessary  to  dilute  tlie  original 
extract  with  sugar  of  milk  in  the  proportion  of  16  to  20.513 : — 

iE^uaUonS.)  10  ;  20.513  =  78  of  dry  vilnct  (=  100  uoiBtJ  :  i-. 

r  =  I0a.(l«7. 

That  is,  to  every  78  parts  of  dry  extract,  or  to  every  100  parts 
of  moist  extract,  there  will  have  to  be  added : — 
(Equations.)  I06.I»T  — 78  =  2S.6(f7  portaafsugBr of tnillc. 

III.  Based  upon  either  of  the  foregoing  methods,  which  are  reallv 
identical  and  differ  only  in  form,  a  general  formula  may  be  derived, 
iiet  the  several  values  be  expressed  by  letters,  as  follows: — 

m  =  percents)^  of  raoislure  id  the  moist  citrart. 
•  ^  "  "   iilk&loitli     "  "  " 

"  "  dry  nDhnUUKw         "  " 

tmoDnt  at  tafpir  of  milk  R<i|ai»d  to  b«  tulded  (ii  «T«r;  100  parts 
uf  the  nioiat  vxtnct,  to  nmke  it  (vutaiu  15  per  cent,  of  »lkA- 
loids,  wliKti  dij. 
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Then  we  have,  using  equation  (3),  but  substituting  in  it  general  \ 
terms  derived  Irom  equations  (1)  and  (2).  and  remembering  that  j 
(i  =  lou  — in:— 
{Equation  7 .\  '*-'!:  d  =  (100  —  —)  :  r. 


Or,  we  may  derive  this  value  from  equations  (6)  and  (5),  in  a  j 
similar  manner: — 

\,Eqiialion  8.)  '™  "  —  d  =  j  ;    i  =  6.6«7  il  —  d. 

The  rule,  therefore,  expressed  in  worrls,  would  he:  "To  find 
the  amount  of  sugar  of  milk  required  to  be  added  lo  l()fl  parts 
of  moist  extract  of  nux  vomica  of  known  percentage  of  alkaloids 
and  moisture,  in  order  to  make  it  contain  15  per  cent,  of  alka- 
loids when  dry,  multiply  tite  percentage  of  alkaloidn  found  with 
i;.t>t>7,  and  deduct  (herefrom  Uie  pereeniage  of  moisture." 

Asaaij  of  Extract  of  Nu^  Vomiea : — 

Extractor  XuK  Vomica,  dried  nt  lOO"  C.  {312°  F.),  lum  frammr>,  {2Gm,t 


Wntrr, 

Chloroform, 

Deciaormiil  Sulpharic  Add  (V,  S.), 

Oentinarmat  Putauioni  Hydrate  V.  S.,  each,  a  »ufflricnl  qiuitttilg. 

"  Put  2  Gm.  of  the  dried  Extract  of  Nux  Vomica  into  a  glw 
separator,  add  to  it  20  Cc.  of  a  previously  prepared  mixture  of 
2  volumes  of  alcohol,!  volume  of  ammonia  water  (specific  gravity 
0.960),  and  1  volume  of  water,  and  shake  the  well-stoppered  sepn- 
rator  until  the  extract  is  dissolved.  Then  add  20  Cc.  of  chloroform 
and  agitate  during  five  minutes.  Allow  tiie  chloroform  to  separate, 
remove  it  as  far  as  possible,  pour  into  tlie  separator  a  few  Cc.  of 
chloroform,  and,  without  shaking,  draw  this  off  through  the  stop- 
cock to  wash  the  outlet-tube.  Kejieat  the  extraction  with  two 
further  portions  of  chloroform  of  15  Cc.  each,  and  wash  the  outlet- 
tube  each  time  as  just  directed.  Collect  all  the  cblorofonnic 
solutions  in  a  wide  beaker,  expose  the  latter  to  a  gentle  heat,  on  a 
water-bath,  until  the  chloroform  and  ammonia  are  completely 
dissipated,  add  to  the  residue  10  Cc.  of  decinonnal  sulphuric  aoitl 
measured  with  great  care  from  a  burette,  stir  gently,  and  then  odd  ' 
20  Cc.  of  hot  water.  When  solution  has  taken  place,  add  2  Cc. 
of  brazil  wood  T.  S.,  and  then  carefully  run  in  centinormal  potas- 
sium hydrate  V.  S.,  until  a  permanent  pinkish  color  is  proauc<Hl 
by  the  action  of  a  slight  excess  of  alkali  upon  the  hrazJl  wooil 
indicator.  Divide  the  number  of  Cc.  of  centinormal  iiotassium 
V.  S.  used  by  111,  subtract  the  number  found  from  10  (tiie  10  Cc 
of  decinormal  acid  used),  multiply  the  remainder  by  0.03(54  and 
that  product  by  50  (or,  multiplied  at  once  by  1.82),  which  will  ' 
cive  the  percentage  of  total  alkaloiiln  in  the  Extract  of  Nux 
Vomica,  it  being  assumed  that  strychnine  and  brucine  are  present 
in  equal  pro{K)rtion,  and  the  above  factor  being  found  by  taking 
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tlio  mean  of  their  respective  molecular  weights  rounded  o\\  to 
whole  numbers  [(334  +  394)  -f-  2  =  3G4.]  (U.  S.  Pharraacopa-id.)" 

As  to  the  glass  separator,  the  bulbed  or  pear-shaped  form  (ofJi'c. 
capacity)  as  shown  in  Fig.  '.i90,  should  be  used.  The  t-xtnict 
readily  dissolves  in  the  mixture  of  alcohol  and  water,  the  ammonia 
water  serving  to  liberate  the  alkaloids  from  their  combination 
with  igasuric  acid  ;  the  chloroform  added  dissolves  the  liberated 
alkaloids.  After  the  chloroform  is  added,  the  mixture  should  be 
shaken  by  a  rotary  motion  in  order  to  avoid  emulaitication.  When 
the  chloroform  once  becomes  emulsionized,  it  is  a  difficult  matter 
to  bring  about  a  separation  of  the  fluids.  After  the  usual  numlwr 
of  subsequent  extractions,  the  chloroformie  solutions,  ujion  evap- 
oration, yield  an  alkaloidal  residue  consisting  of  a  mixture  of 
strychnine  and  brucine,  assumed  to  be  in  equal  proportions. 

Alkaloids,  being  strong  bases,  are  capable  of  neutralizing  acids 
in  definite  proportions.  Hence,  the  usual  method  of  estimating 
alkalies  by  means  of  a  standard  solution  of  an  acid  can  be  applied 
to  certain  alkaloids  with  a  great  degree  of  accuracy,  The  reaction 
is  as  follows: — 

2H^.4-2C„H_N,0,  +  2C„H_N,0.  =  (C„H_N,0,J,H,80.+  (C_H_N,0,;,H;«, 
Snlphurlc  AciiL    wrjrcuninn  Bruiiae.  Strjdmlar  Sulpbua.  EraclBE  Sulpbatn 


87.83        = 

3.13,31     +     393.17  =  T^.'iatotut. 

1000  Cc     j*^-  ronuining           je.»l        = 

:«f3.24  {}  or72fi.48)  alkatoids. 

I  Cc.     ■■           ■•                     0.04881  = 

0.0364  alkaloiilc. 

Hence  each  cubic  centimeter  of  dectnormal  sulphuric  acid  is 
equivalent  to  0.3tM  gramme  of  total  alkaloids.*  Since  the  usual 
indicators  are  not  sufficiently  sensitive  in  the  presence  of  the 
alkaloids,  the  PharmacoiKeia  directs  the  use  of  Braril-wood  test 
solution,  which  strikes  a  yellow  color  with  acids  and  a  pinkish 
color  with  alkalies.  When  o|>erating  with  this  indicator,  it  is 
always  advisable  to  place  alongside  of  the  actual  test-sample,  on 
a  piece  of  white  paper,  two  beakers,  each  containing  a  like  volume 
of  water  and  inoicator,  to  one  of  which  alKitit  1  Cc.  of  the  normal 
acid  has  been  added,  and  in  the  other  the  equivalent  amount  of 
alkaline  volumetric  solution  ;  with  these  beakers  as  a  means  of 
comparison,  the  change  of  color  in  the  solution  for  as.say  can  be 
more  conveniently  fixed. 

EntmpU. — The  chloroformie  residue  obtained  from  2  grammes 
of  extract,  whicli  baa  been  dissolved  in  HI  Cc.  of  decinormal 
sulphuric  acid,  required  2S  Cc,  of  centinormal  potassium  hydrate 
V,  »,  for  neutral izatiou.  What  percentage  of  total  alkaloids  does 
the  extract  contain  ? 

We  have  dissolved  the  alkaloids  in  an  excess  (10  Cc.^  of  the 
decinoniial  acid.  In  order  to  ascertain  how  much  of  tfie  acid 
has  not  boon  neutmlixed  by  the  alkaloids,  we  titrate  back  with 
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centinormal  potassium  hydrate,  and  subtract  the  equivalent 
amount  of  the  latter  from  the  former,  thus:  10  Cc.  of -j^  H2SO4, 

minus  1.6  Co.  of  ^-  KOH  (which  is  the  same  as  16  Cc.  of  j^  KOH), 

leaves  8.4  Cc.  of  decinormal  acid  which  has  been  neutralized  by 

the  alkaloids.    Then,  if  1  cubic  centimeter  of -^^  H2SO4  =  0.0364 

Gm.  of  alkaloid,  8.4  Cc.  of  the  acid  =  8.4  X  0.0364  =  0.3057  Gm. 
of  alkaloid.  Therefore,  there  are  0.3057  Gm.  of  total  alkaloids 
(strychnine  and  brucine)  present.  The  percentage  may  be  found 
as  usual  (0.3057  -5-  2  X  100  =  15.28  per  cent.),  or  as  directed  by 
the  Pharmacopoeia  by  multiplying  by  50  (50  X  0.3057)  =  15.28 
per  cent. 


SOLIDS— FOS  ISTEBXAL  fSE. 


ABSTHACTA  Ubttraet,). 

Abstracts  are  powdered  extracts,  the  strength  of  which  bear 
a  defiaite  and  uniform  relation  to  the  drug.  This  class  of  pre- 
parations were  introduced  into  the  Pharmacopeia  of  ]88li,l)Ut 
bwause  of  their  unpopularity*  they  were  dropped  from  the 
present  Pharnmcopceia  of  1890.  The  strength  of  the  abstracts 
represents  twice  that  of  the  drug  or  of  the  fluid  extract  from  which 
tliey  are  prepared. 

The  general  formula  directed  by  the  PharmacoptEJa  of  ISSO  is 
as  follows  :— 

"  Drue,  in  No.  60  powder,  two  hmdrfd  parts  [or  four  ounces  av.] ; 
Sugar  of  Milk,  recently  dried  and  in  fine  powder.  Alfohol,  each,  a 
aujficifitt  quantity,  to  make  tme  hundred  parts  [or  Iwo  ouik-cs  av.l. 
^K)iste^  tne  drug  with  e-iglity  partu  [or  one  and  three-quarter  fluid- 
ounces]  of  Alcohol,  and  pack  Hrmly  in  a  cylindrical  glass  perco- 
lator; then  add  enough  Alcohol  to  satunile  the  powder  and  leave 
a  slmlura  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  ami,  having  closely  covered  the 

Grcolator,  macerate  for  forty-eight  hours.  Then  allow  the  perco- 
;ion  to  procee<l,  gradually  adding  Alcohol,  until  the  drug  is 
exhausted.  Reserve  the  first  one  hundred  aiid  seventy  porta  [or 
three  and  one-half  fluidouncesl  of  ihe  percolate,  evaporate  Uie 
remainder  to  (A/rfi/ /»nr(«  [or  half  a  fluidounce]  at  a  temperature 
not  exceeding  50°  C.  (122°  F.)Bnd  mix  with  the  reserved  portion. 
Place  the  mixture  in  an  evaporating  dish,  and,  having  aadeilfjtt/ 
parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of 
thin  muslin  gauRe,  and  set  aside  in  a  warm  place,  where  the 
temperature  will  not  rise  above  50°  C.(122°  V.).  until  the  mixture 
is  dry.  ].j>stly,  having  added  enough  Sugar  of  Milk  to  make  the 
mixture  weigh  one  hundred  vartg  [or  two  ounces  av.],  reduce  it  to 
II  fine,  uniform  powder.  Preserve  the  [wwder  in  a  well-stopped 
bottle." 

The  abstracts  recognized  by  the  U.  S.  Pliarmacopteia  of  18fi0 
were  Ahstractuin    Aconili,  Beihidonnie.  Tonii,  Digitalis,  Hyos- 
,  Ignalite,  Julapec.  Nucis  vomicK,  Podophylli,  Senegie,  and 
Valerianae. 


It  Hnlbru  naif  thai  III 
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These  are  solid  preparations  nsoallv  obtoined  br  a 
certain  dru£;s  with  alcohol  and  precipitating  the  leaiioas  ]»in* 
ciples  by  addition  of  water. 

The  proee^lure  is  applied  to  those  drags  whose  ictiTitj  resideB 
in  resinous  principles. 

The  Pharmacopoeia  recognizes  foor  resins,  three  of  whidi  mie 
prepare^!  in  the  following  manner:  The  drag  is  exhanslfd  with 
alcohol;  after  concentration  of  this  alcoholic  extoaci  to  m  sympv 
consL«tence  it  U  poured  slowly,  with  constant  stirring,  and  in  a 
thin  stream,  into  a  large  excess  of  cold  water,  the  preci|Mtate  is 
al  lower!  to  suljside,  washed  by  decantation,  strained  oflE^and  dried 
with  a  gentle  heat.  Resin  of  podophyllum  is  precipitated  with 
acidulated^  water,  in  order  to  £Eunlitate  its  sqNiration,  the  acid 
imi>arting  at  the  same  time  a  brighter  yellow  color  to  the  resin. 
The  water  used  in  precipitating  this  resin  should  be  cold^  and  the 
resin  dried  by  exposure  to  air  m  a  cool  place.  Resin  of  copaiba, 
liein^  one  of  the  two  constituents  of  balsam  of  copaiba,  is  more 
readily  separated  by  distilling  off  the  volatile  oil. 


RE8IN^  U.  a  P. 

TUU. 

Pnpnratitm. 

Dm€. 

Reftina  Copai^Me,     .... 

Product  remaining  after 
diatUlation. 

0.3  to  1.5  Cm. 

"■     JalafMB,   .   . 

*•     Podophjrlli,    .   .   . 

**     Scammonii,    .   .   . 

Predpitation. 

0.1  to  0.3  Qui. 
0.006  to  a05  Gm 
0.2  to  0.5  6m. 

RESINOIDS— (£a«fu;). 

These  are  a  class  of  resinous  powders  or  medicinal  substances 
obtained  bv  precipitation  of  the  alcoholic  tinctures  of  certain 
plants  or  plant-parts,  either  by  means  of  water  alone  or  aided  by 
neat,  or  by  acids  or  other  agents. 

If  the  drug  contains  an  oleoresin,  it  is  necessary,  in  order  to 
bring  the  i)recipitate  to  a  powder  form,  to  mix  it  with  a  sufficient 
(quantity  of  the  powdered  drug. 

Such  resinoids  as  hydrastin  and  sanguinarin  are  precipitated 
in  water  acidulated  with  an  acid  or  rendered  slightly  alkaline 
with  ammonia  water. 

These  preparations,  the  names  of  which  generally  end  in  -m, 
should  not  be  confounded  with  the  similarly  sounding  alkaloids 
or  other  active  plant  principles. 

They  vary  greatly  in  their  activity,  owing  to  various  impurities 
and  to  the  fact  that  many  do  not  represent  all  the  virtues  of  the 
plants  from  which  they  are  obtained. 


*  Water  (containing  alum  is  aim  eniplnjed,  but  yields  a  product  coataminatcd  with  alomlna. 
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The  following  list  includes  most  of  these  preparations,  with 
their  average  doses,*  such  as  are  given  by  eclectic  authorities : — 


Aoonitin, 

Aletrin,  .  .  . 
Alouin,  ...... 

Ampelomin,  .  .  . 
Apocjuin,     .   .   .   . 

Atropin, 

Aiiclepin, 

Bapiisin, 

Barusmin,     .  .  .  . 

BeCin,     

Bryonin, 

Caulophjllin,  .   .   . 

Censein, 

CheloDin 

Cbimaphilin,  .  .  . 
Chionanthin,  .  .  . 
Cimlcifugin,    .  .  . 

CoUinsoiiin 

Colocrnthin,    .   .   . 

Gornin 

GorjdaliD,  .  .  .  . 
Cjrpripedin,     .  .  . 

Digitjdin 

Diosoorein,  .  .  . 
Ergotln,  .  .  .  . 
Eiytbroxjlin,  .  . 
EuonyniiD,  .  .  .  . 
Eupatorin  (Perf.), 
Eupatorin  (Piirp.), 

Euphorbin 

Eupurpuriu,    .  .  . 

Fraxenn 

Cielaemiii,      .  .   . 

(ieraniin 

GoMjpiin 

Hamamelin.  .  .  . 
Helonin 


Obtained  Jrtnn 

Aconite  Root, . 
StarGraw,    .  . 
Tag  Alder  Bark, 
American  Ivj, 
Bitter  Hoot,     . 
Belladonna,  .  . 
PleurisT  Root,     . 
Wild  Indigo  Root, 
Buchu,    .   .   . 
BeeU,  .  .   . 
White  Bryony, 
Blue  Cohonh, 
Choke  Cherry, 
Salmon  y,  .  . 
Pipsiaaewa,  . 
Fringe  Tree, 
^e  MaeroliMt 
Stone  Root,  . 
Bitter  Apple, 
Dogwood, 
Turkey  Pea, 
Lady  Slipper, 
FoxgloTe,  .  . 
Wild  Yam,    . 
Ergot,     .  .  . 
Coca  Learee, 
Wahoo,  .  .   . 
Boneeet,        .   . 
Queen  of  Meadow, 
Blooming  Sparge,  . 
Queen  of  Bleadow, 
American  Colombo, 
Yellow  Jemamine, 

Craneebill 

Cotton  Root,  .  .  . 
Witch  Haael,  .  .  . 
False  Unicom,    .  . 


Avtnzfft 
dote  in 
ffftttnt. 

2^10 
2-  4 

t1 

1-  3 

2-  3 
2>  4 

2 
5 
2-10 
1-  2 
2-8 
1-  3 

tl 
ti 

1-  8 
1-  3 


! 


I 


J 


u 

1-  4 

fcJ 

1-  3 

*-l 

1-  8 
1-  8 

1-  8 

2-  4 


Hydrastin,  .  .  . 
Hydrastin  Mur., 
Hydrastin  8ul.,  . 
Hydrastin  Nit.,  . 
Hydrastin  Phoa., 
Hyoscyamin,  .  . 

Inulin, 

Irisin, 

Jalapin. 

Juglanain,  .  .  .  . 
Leontodin,  .  .  .  . 
Leplandrin,     .   .  . 

Lobelin 

Lapulin, 

Lrcopin,    .... 

Macrotin, 

Menispermin, .  .  . 

Myricin, 

Phytolaocin,    .  .  . 

Prunin, 

Populin, 

Podophyllin,  .  .  . 
Podopbyllin  Neut., 
Pteleln,      .       .  .  . 

Rbein 

Rbusin, 

Romin, 

Sanguinarin,  .  .  . 
Scntdlarin,  .  .  .   . 

Senecin, 

Smilacin 

Stillingin,  .  .  .  . 
Triliiin, 

Veratrin, 

Vibumin, 

Vibumin  Prunif.,  . 
Xanthoxylin,  .  .  . 


11 


it 

14 


Areragf 
Obiained  from  do$e  in 

graing. 

Goldenseal 1-2 

Goldeiiseal(Berberina)    1-  » 

1-  2 
1-  2 
1-  2 

tl 

?-  4 

1-  8 

2-  5 
2-  4 
2-  4 

\-.\ 

1-  4 

t\ 

1-  3 

1-  8 

2-  8 
2-  4 

El 

1-  4 
1-2 
1-  8 
1-  8 
1-  2 

1-  3 

2-  5 

1-  8 

2-  4 


Henbane,  .  .  . 
Elecampane, 
Blue  Flag, .  .  . 

J«>«P. 

Butternut,  .  . 
Dandelion,  .  . 
Culvers  Root,  . 
Lobelia,.  .  .  . 
Hops,  .  . 

Bugle  Weed,  . 
Black  Cohosh, 
Yellow  Parilla. 
Barberry, .  .  . 
Poke  Root,  .  . 
Wild  Cherry,  . 
Poplar,  .  .  .  . 
Mandrake,    .  . 


Wafer  Ash,  .  . 
Rhubarb,  .  .  . 
Sumach,  .  .  . 
Yellow  Dock,  . 
Blood  Root,  .  . 
Scullcap,  .  .  . 
Life  Root,  . 
Sarsaparilla  (Hon.) 
Queen's  Root,  . 
Beth  Root.  .  . 
Am.  Hellraore, 
Cramp  Bark,  . 
Black  Haw,  .  . 
Prickly  Ash,   . 


1-  8 
1-  2 


*  These  drugs  are  subject  to  some  rariation,  aooording  to  the  manuCMturer. 


CHAPTER  XXXV. 

n.    FOB  EXTERNAL  USB. 

UNGUENT  A-(  Olnlm^u). 

OiNTMKNTS  are  soft,  unctuous  preparations,  composed  of  fats,  I 
generally  medicated,  which  are  applied  to  the  skin  hv  inunction.  J 

An  ointment  consists  of  medicinal  agents  combined  with  a  base,  I 
which  is  generally  of  the  consistence  of  lard. 

Base. — The  U.  S.  Phannacopoaia  directa,  in  most  instances,  thel 
use  of  benzoinated  lard  or  simple  ointment.  Among  other  ba±scfll 
proposed  and  in  use  are  petrolatum,  wool-fat,  diachylon  oint-1 
ment;  mixture  of  yellow  wax  (8  parts)  and  olive  oil  (7  partai),  1 
mixtures  of  such  fata  as  spermaceti,  suet  or  cacao-butter  wirh  I 
almond  oil;  mixture  of  expressed  oil  of  nutmeg  (6  parts),  olive  I 
oil  (2  parts),  yellow  wax  (1  part),  etc.  1 

The  tiiree  most  popular  bases,  namely,  benzoinated  lard,  wool-jat,  \ 
and  petrolatum,  should  not  be  used  indiscriminately.  1 

Petrolatum  is  not  adapted  for  use  as  an  absorbeut  base.  For- 
this  reason  it  should  never  be  substituted  where  lard  or  wool-fat  | 
is  directed.     It  answers  as  a  bland  neutral  protective  dressing. 

Wool-fat  forms  tiie  best  basis  for  derraiil  medication  ;  it  is  more  ] 
readily  absorbed  by  the  akin  than  lard,  does  not  become  rancid, 
and  is  miscible  with  aqueous  solutions  to  the  extent  of  lis  own 
weight.     When  inorganic  salts  are  to  he  combined  with  it,  they 
should  be  first  dissolved  in  a  little  water,  and  then  added  to  the  J 
wool-fat. 

I^rd  is  not  as  readily  absorbed  by  the  skin  as  wool-fat,  but  J 
owing  to  its  cheapness,  and  the  readiness  with  which  it  may  be  J 
purified,  it  forms  the  most  popular  basis.     It  is  often  objeelion-i 
able  because  of  its  tendency  to  rancidity ;  but,  if  properly  puriBed 
and  benzoinated,  it  can,  with  care,  be  kept  almost  indefinitely. 

Ointments,  according  to  the  method  of  preparation,  are  made 
either  (1)  by/imoH,  (2)  by  mechanical  admu-iure, or  (3)  by  chemical  . 
reaction. 

1st,  By  Fusion. — In  preparing  ointments  by  fusion,  those  sub-l 
stances  which  have  higher  melting  points  should  be  fused  first, 
then  the  balance  of  the  fats  added,  the  whole  strained,  if  necessary, 
well  stirred,  and,  while  it  cools,  such  additional  substances  incor- 
porated as  may  Ins  directed.  The  fats  should  be  melted  by  the 
neat  of  a  water-bath,  and  never  directly  over  the  flame. 

2d.  ByMech\.vicalAi>mixtiire. — A  largo  variety  of  subatancee  I 
are  directed  to  be  incorporated  into  ointments.     The  admixture 
mav  be  accomplished  cither  bv  trituration  in  a  morlur  or  by  ' 

•sr,2 
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working  the  materials,  on  an  ointment  slab,'  with  a  spatula  (Fig. 
364),  111  liamiling  such  materials  as  iodine,  corrosive  sublimate, 
salicylic  acid,  tannic  acid,  etc.,  a  steel  spatula  should  not  be  used, 
but,  in  place  of  it,  one  of  horn  or  hani  rubber  should  be  substi- 
tuted. 

When  solids  are  to  be  incorporated,  they  should  be  first  rcdnced 
to  a  very  fine  powder,  then  intimately  mixed  with  asmnll  portion 
of  tlie  fat,  alter  whicli  the  remainder  is  gradually  and  tboronghly 
incorporated,  until  a  perfectly  homogeneous  mixture  is  ohtuined. 

Hohd  oxlracls  are  first  reduced  to  a  siuoulh,  thick  paste  by 
addition  of  a  few  drops  of  a  solvent  (water,  alcohol,  etc.),  and 
rubbing  in  a  mortar,  or  on  a  pill-tile  with  the  spatula ;  then  they 
are  incorporated  with  the  base,  as  directeil  above. 

When  comparatively  large  amounts  of  dry  powders  are  directed 
to  be  incorporated  into  an  ointment,  in  order  to  prevent  lumping, 
the  iKJwder  should  be  triturated  in  a  warm  mortar  with  u  portion 
of  the  melted  fat.  When  this  is  reduced  to  a  smooth,  uniform 
paste,  and  the  fat  begins  to  cool,  the  balance  should  be  added 
graduuliy,  and  tbo  wliole  thoroughly  mixed. 


^luble  salts,  such  as  zinc  sulphate,  mercuric  chloride,  silver 
nitrate,  etc.,  which  are  prone  to  crystallize,  should  be  rublwd  to  a 
smooth  paste  willi  a  httle  olive  or  almond  oil  before  being  incor- 
poratwl:  glycerin  should  not  bo  used  for  this  purpose,  No  more 
oil  should  be  employed  than  is  absolutely  necessary. 

Very  soluble  or  dolir|uesccnt  sails,  sueli  as  pota^ium  iodide  or 
carbonate,  zinc  chloride,  etc.,  should  be  rubbed  with  a  few  drops 
of  water. 

As  exception  to  the  above  procedure,  tartar-emetic  should  Iw 
mixed,  in  the  state  of  a  line  powder,  direcllv  with  the  ointment. 

Alkaloids  should  lie  fir^t  dissolved  in  a  little  oleic  aciil  before 
being  mixed  with  the  ha-se. 

Aqueous  fluids t  should  l>e  combined  slowlv  by  trituration; 
alcoholic  lii]uids  are  difficult  to  combine  in  omtments.  If  the 
active  constituents  in  the  alcoholic  liquid  arc  not  volatile,  it  may 
be  evaporated  at  a  low  temj>eraturB  to  the  consistence  of  an  extract, 
and  then  incorjiorated  in  the  oiulment. 


WwbHmr.  sf  Nav  York.    Tbl>  luoaiiU  ufaMack'pail  BwUr  ur  panhniciil-papn. « 
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Tlie  quantities  of  fat  shoult]  he  weiffhed  (wB.xed  paper  being  used), 
and  not  guessed  at.  Imrapdiately  after  the  completion  of  an  oint- 
ment, the  mortar  or  slab  should  be  cleansed  by  rubbing  it  with 
sawdust,  the  last  traces  of  fat  removed  with  paper,  and  the  uteiisil 
afterward  cleaned  with  soap-suds. 

3d.  By  Chemical  Reaction. — There  is  only  one  ofificial  ex- 
ample of  this,  namely,  ointment  of  mercuric  nitrate  (page  35-'>)- 


PKESERVATION  AND  DISPENSING. 

Ointments  should  be  kept  in  well-closed  jars,  in  a  cool  and 
dark  place.  It  is  well  to  cover  the  surface  of  the  ointment  witli 
pai)er  impregnated  with  Tincture  of  Benzoin. 

Never  dispense  an  ointment  which  has  the  slightest  degree  of 
rancidity. 

Fresh  ointments  should  never  be  placed  in  a  jar  containing 
old  ointment,  even  though  there  be  but  traces  present. 

Ointments  should  be  perfectly  smooth  and  free  from  solid 
particles. 

Ointments  should  be  dispensed  in  glass  or  porcelain  jars  fgalli- 
pots),  imparting  a  smooth  finish  to  the  surface  of  the  ointment 
before  dispensing. 

Before  being  refilled,  the  jars  should  be  thoroughly  cleansed. 
Wooden  or  lacquered  pasteboard  boxes  should  not  be  used,  as  the 
fat  quickly  penetrates  and  renders  them  unsightly. 

It  is  oft^n  necessary  to  mask  the  odor  of  certain  medicinal 
agents.  For  this  purpose  Cumarin,  Heliotropin,  or  the  Oila  of 
Rose,  Geranium,  Neroii,  etc..  are  employed. 

Ointments  of  a  firm  consistence  may  be  spread  on  linen  and 
preserved  in  rolls,  whicii  forms  a  very  convenient  method  of  dis- 
pensing them. 

The  U.  S,  Pharmacopoeia  recognizes  23  ointments. 


USGUEXTA,  u.  a  P. 
niif.  P"  Orti.  fii  AcHve  a 

Cnoikmim Lnrd,  ttOff  ;  Yellow  W«,  | 

I      2«  %.  I 

Acidi  CurlwUci, Carbolic  Add,  n  :^.  Uagapntniii. 

AddiTiiDmcl Tannic  Acid,  2(1  ^.  Urtti.  Ijin) 

Aqmr  Kmsn Spermaceti, WhiteWw, 

Rxp.  Oil  Almond, 
StroaftcT  Itinc  Wolar, 
Sod) am  Honilc 

ItclladoDnie, Ext.    BPlUdonna    Luivcs.    Beuz.  Ijird. 

10%. 

Chryxarnbinl, Chryaarnbin,  S^.  Dcni.  Lanl. 

Diw-'b^lon I Lead  Plaster.  Olice  Oil, 

I  Oil  Lavendor  fl. 

OallK Not«itl1,  20<(.  Beuz.   Lard. 

l(:rdrKn{.vrl Mtircurj',  M  ^,  I,nrd  und  Snat. 

llvdrarKiri  Ammuuiati.     .     .\mmanintol    Morriirv,    Bern.  I<ard. 
Ill  -,. 


nife. 
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I    Ptr  <>iii,  ^  Aeitti  QmiUuri 


USorKXTfM— 

HvdruTKyri  XitratlB,   .   .   .   I  Mrrcnric   Nitrate,  aboat  Lanl  iJil. 

I    n\%. 

HyrtraDnyri  Oiidi  Flavi,    .     Yellow    Uercnrir    Uxide,  UngnentDin. 

I      10%. 

Hyilmrgfri  Oxidi  Rabri,  .  I  Red  MervuricOxidr.  tO  If .  rngnentam. 

lodi I  Iodine,  i%  (withKlJ,  Benz.  Lanl. 

luduronni |  Iodoform,  10%.  EteoE.  I^rd. 

rinsLiqaidw Tar,  60,«.  Yellow  Wan  n. 

Plumbi  Qu-bonatis,     .    .   .     Lead  CnrboDRte,  1U^.  Iteoz.  Lnrvl. 

Plumbi  ludidi Lewi  Iodide,  Id  ^.  \  Kenz.  I^rd. 

Potaasii  lodidi, |  rotuuiun  Jodide,  13  $.      >  Benz.  Ijinl. 

StratuoDii, Ext.    Stnunoninm   tjeed,  Benz.  Lard. 

I      10  9. 

Sniphuris. WasbfdSaliihDr,  :iO  :t.  Beaz.  Lard. 

Veratrirue, Veratrine,  4%.  Benz.  Ijinl. 

ZiuciOiidi Zinc  Uxide,  20  ?,  Benz.  Lard. 


EXI'LAS.^TOKY. 

Unguestum  Hydraecivbi. — On  trilurating  or  agitating  mer- 
cury w-ith  oertain  solids  or  fluids,  it  will  be  found  thut  after  a  time 
tlie  mercury  gradually  loses  ita  metallic  appearance  and  assumes 
a  gray  color.  This  mass,  on  close  examination,  will  be  seen  to 
consist  of  globules  of  mercury  in  a  very  miiiut«  state  of  division. 

To  accomplisli  this  subdivision,  or  "  extinction,"  as  it  is  more 
proi>erlv  called,  a  great  variety  of  substances  have  been  recom- 
mended, varying  according  to  the  use  for  which  the  mercurial 
preparation  is  intended:  that  is,  intern«lly  or  externally.  The 
vanous  substances  employed  act  by  enclosing  each  globule  of 
mercury,  as  rupidlv  as  separate,  with  a  thin  coat  of  material, 
which  prevents  it  from  reuniting  with  the  rest ;  the  presence  of  a 
trace  ot  water  causes  the  globules  to  unite  again. 

Among  the  extinguishmg  agents  are  chalk,  honey,  fats,  oleic 
acids,  resinous  tinctures,  confection  of  rose,  wool-fat.  mercurial 
ointment,  oleate  of  mercury,  etc. 

Oleate  of  mercury,  as  recommended  by  the  PharmacoiKeia, 
forms  perhaps  one  of  the  best  and  most  satisfactory  extinguishing 
agents.  The  triturating  should  not  l>e  accompanied  by  pressure, 
but  the  motion  should  be  light  and  rapid  ;  then,  as  soon  as  the 
mercury  has  disapjwared  and  a  dull-gray  colored  magma  is 
formed,  the  fused  and  partly  cooled  fats  should  be  gradually 
added  with  continued  trituration,  until  a  [wirtion,  when  spread 
out  in  a  thin  layer  on  a  piece  of  white  paper,  does  not  reveal 
globules  of  mercury  under  a  Ions  magnifying  ten  diameters. 
"  On  the  large  scale  this  subdivision  of  the  mercury  is  carried  on 
by  "succussion"  in  an  api>aratus  oiierated  by  machinerv,  the 
mercury  being  extinguished  by  means  of  fused  fats  or  i>ow<!ers. 

On  long  standing,  mercurial  ointment  becomes  slightly  darker, 
owing  to  the  oxidation  of  the  mercury. 

L'KorKSTi'M  Hydrarqyri  Nitbatis  (Citrine  Ointment). — By 
the  action  of  nitrous  acid  or  mercuric  nitrate  on  the  "drying 
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oils  "  (olive,  almond,  lard,  neatsfoot,  etc.),  the  olein  of  the  cdl  is 
converted  into  an  isomer  called  elaidin,  which  is  characterized  by 
its  yellow  color  and  butyraceous  consistence. 

The  preparation  of  citrine  ointment  depends  on  the  formation 
of  this  elaidin,  which  serves  as  a  vehicle  for  the  mercuric  nitrate. 

The  first  step  of  the  process  is  to  heat  the  oil  with  a  portion  of 
nitric  acid,  which  suffers  reduction  to  nitrous  acid.  The  latter, 
in  turn,  converts  the  olein  into  elaidin.  Care  should  be  taken 
not  to  raise  the  temperature  above  that  directed  (100°  C).  The 
effervescence  produced  is  not  of  a  violent  nature,  but  proceeds 
quietly  and  slowlj%  the  liquid  mass  assuming  thereby  an  orange 
(not  brown)  color. 

After  the  addition  of  the  mercuric  nitrate  the  mass  should  be 
stirred  constantly  until  cold,  by  which  time  it  will  have  assumed 
a  semi-solid  consistence  and  a  bright  lemon-yellow  color.  Over- 
heating causes  the  ointment  to  assume  a  brown  color.  Either  a 
horn,  porcelain,  or  wooden  spatula  should  be  employed  for 
stirring,  because  of  the  readiness  with  which  mercuric  nitrate 
attacks  metals. 


SOLWS—FOR  EXTERKAL  USE. 


CEIt  ATA— <<>'■'<'«) 

Cerates  (cera,  wax)  are  a  class  nf  preparatioDs  similar  to  oint- 
ment*, but  of  a  firmer  consistence. 

They  ore  made  by  mixing  oil  or  lard  with  wax,  or  some  other 
substance  having  a  higher  melting  point,  imparting  to  them  a 
consistency  between  thai  of  an  ointment  and  plaster.  When 
applied  to  the  skin  thev  do  not  melt  lilie  ointments,  but  retain 
their  soft  consistence.  'Hie  materials  selected  (oil  or  lord)  should 
be  free  from  all  traces  of  rancidity. 

The  wax  or  materials  of  higher  fusing  }K>int  should  lie  first 
meltfd  on  a  water-balh,  then  tTie  oil  or  lard  added  in  portions; 
when  all  is  liquefied,  the  fluid  should  be  stirred  constantly  while 
cooling,  and  those  portions  which  congeal  on  the  sides  of  tlie 
vessel  re-ijicorimrated  until  the  whole  assumes  the  proi)er  con- 
sistence. 

Cerates  should  be  kept  in  a  cool  place,  in  clean  and  well-covered 
jars.  Those  made  with  white  wax,  owing  to  its  incipient  rancidity, 
are  liable  to  become  rancid,  while  those  containing  yellow  wax 
keep  unaltered. 

Cerates  are  employed  chiefly  as  dressings  for  inflamed  surfaces. 

Seating.* — These  are  a  class  of  preparations  which  have  the 
consistence  of  cerates,  and  contain  suet  combined  with  wax  or 
lead  plaster  as  base. 

The  U.  S.  Pharmacopfeia  recognizes  0  Cerates. 

CEKATA.  V.  8.  P. 


Ceraioni.         , i   White  Wai.  300  Ora.;  Ijird,  700  Gro. 

Onttum  Campltonc, Oimpbor   Liniment,   1(H)  Gu.,  White  Wax, 

,       aOOOm-i  Lord,  600  Gm 

Cprntani  CimthMiilia, Cuithariiles  pulv.,  3^  Gin. ;  Ydbw  Wax. 

Ba«*rlBK  CtaaM,  IMGm.;  Rmin.  IROGm.;  Laid.  230  Gm.  i 

Oil  of  Turpealine,  150  Oc. 

C«rotQin  Cobicei Spermaceti,  100  Gn.;  WbiteWu,  S.'W  Om.; 

si«ii„«...i  c.f.i«.  oiiie  Oil.  650  Gm. 

Ceratnm  riniubi  SobnoeUitia,    .   .        SulntioD  of  L«*d  Rub(u-eUit«,  200  Gm. ;  C«m- 
phor  Cenite,  SlNl  Gm. 

CnatDm  UniRM: I   Reaiii,  3/MUm.i  Yellow  Wu,  150Gm.;Lard, 

HBtUow  iHdiumiI.  I        500  Gm. 
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EMPLASTRA— (Pimfw.). 

Plasters  are  compounds  of  various  fusible  solids  of  a  ineltiag 
point  higher  than  that  of  the  human  body,  being  friable  when 
liold,  but  rendered  adhesive  by  the  warmth  of  the  body.  Accord- 
ing to  the  base  employed,  they  may  be  designated  as /^na/rt-apjv^iirtr, 
or  as  Resinous  Plnittera.  Emplastrum  Plumbi  forms  the  basu  of 
the  former  class,  wliile  the  latter  consist  of  various  combinations 
of  resins. 

The  Pharmacopoeia recoguizestworefldy-sprcad  plasters,  namely, 
Eniplastrum  IchthvocoUte  and  Emplastrum  Oapsici. 

In  the  preparation  of  plasters,  care  should  l>o  taken  that  no 
higher  degree  of  heat  be  employed  than  that  of  the  water-batli, 
otherwise  decomposition  of  the  volatile  medicinal  constituents 
might  ensue. 

Home  plasters  are  made  by  simply  fusing  the  various  constitu- 
ents together;  others  require  the  admixture  of  variou.s  solids, 
which  are  added  to  the  fused  mass  either  in  astate  of  fine  powder, 
or  in  the  condition  of  a  smooth  paste  obtained  by  treatment  with 
a  proper  solvent.  While  cooling,  the  mass  should  l>e  well  stirred 
to  insure  uniformity  in  composition. 

AfttT  preparation,  the  plaster  mass  is  usually  moulded  •  into 
sticks  or  rolls,  and  wrapped  in  waxed  or  paraffin  paper. 

When  kept  for  some  time  the  plaster  mass  becomes  hard  and 
brittle,  due  to  theoxidizinginSuenceof  theair;  it  may  be  restored 
to  its  original  plasticity  by  re-melting  it,  with  the  addition  of  a 
little  oil. 

Owing  to  the  introduction  of  the  rubber  base,  the  preparaUon 
of  plasters  has  almost  entirely  fallen  into  the  hands  of  the  manu- 
facturer; it  is  seldom  that  the  dispenser  is  required  to  spread 
other  than  cantharides  plaster, 

Spreading  of  Plasters. — Plasters  are  usually  spread  on  either 
muslin  or  leather  (sheepskin),  which  is  cut  to  the  neceasarj*  size 


inid  shape,  from  one-quarter  to  one  inch  being  allowed  all  around 
for  a  margin.    The  piece  of  leather  or  muslin  is  then  stretched 


SOLIDS-^FOB  ESTEBKAL   VSB. 


evenlv  on  a  smooth  surface,  being  hehl  in  traaition  by  means  of 
tliiiinD-taeks.  Over  tins  is  laid  tlie  form  U'ifi.  3t!6),  mado  of  thin 
canJ-board  or  heavy  paper,  cut  ol  the  desired  shape  and  snw.  and 
this  is  secured  firtuly  by  means  of  thumb-lacks. 


Fom  tMr  Rpnadliif  Pliiwn  uiil  Onta. 


Plasters  of  an  ointment  like  consistence  (like  Emp.  Cantharidis) 
may  be  readily  spread  in  a  cold  condition  by  means  of  a  spalnla. 

The  plasters  proper,  because  of  their  friable  nature,  are  first 
melted  and  then  sjireud  with  a  liot  spatula.*    Sullicieiil  of  the 


plaster-niass  (.for  the  surface  re<iuired)  is  selected  and  cautiously 
melted  in  a  [wrcelain  capsule  over  a  gas-tlame:  the  melted  moss 
is  then  allowed  to  cool  until  it  is  of  a  lioney-like  consiaumce  and, 


■Ullr  dalfnad  for  Ikb  ftiryu*. 
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by  means  of  a  warm  spatula  blade,  (juickly  and  evenly  spread  I 
over  the  surface.    The  mass  should  not  be  applied  loo  hot,  otlier-  I 
wise  it  will  fienetrate  tlie  leather  or  muslin.     After  the  plaster  is  1 
spread,  the  surface  should  appear  even  and  smooth;  if  it  is  not,  / 
a  hot  spatula  should  be  quietly  passed  over  it.     Care  shoulil   bo 
taken,  while  heating  tho  blade,  to  remove  ail  partiulL-s  of  pUist«r 
adhering  to  it,  otherwise  tlie  surface  of  the  plaster  will  become  j 
discolored.     Before  removing  the  paper,  or  cardboard  frame,  the  ' 
hot  edge  of  the  spatula  should  be  passed  around  the  line  of  con- 
tact, so  that,  when  the  frame  is  removed,  a  smootli,  sharp  edge 
may  be  left. 

For  spreading  larger  numbers  of  plasters,  the  operation  may  be 
facililateil    by  the  employment  of  the  plaster-block   (Fig,  ^67), 
This  consists  of  a  rectangular  block  of  hard  wood,  tlm  upi)er  sur- 
face of  which  is  convex.     To  one  end  of  the  upiier  surface  is  | 
attached,  by  mean.'s  nf  a  hinge,  a  sheet-iron  frame  with  an  opening  i 
of  the  size  desired  for  the  plaster.    The  muslin  or  leather  of  proper 
size  is  laid  on  the  convex  surface  of  the  block;  over  this  is  si-cured 
the  sheet-iron  frame,  then  the  necessary  amount  of  melted  and 
partlj'-cooled  plaster  is  poured  in  the  center,  and  bv  means  of  a  j 
heated  (triangular-shaped  or  round)  plaster  iron  (^ig.  36S),  it  is  I 
spread  uniformly  over  the  surface,  the  excess  of  plaster  being-j 
forced  over  on  tne  edges  of  the  frame. 

Perforation  of  Plastkrs, — This  is  done  to  permit  the  escape  ] 
of  exhalations  from  the  skin,  also  to  enable  the  piaster  to  adapt  J 


itself  better  to  the  skin,  and  to  adhere  more  firmly.  I'crforation  I 
of  plasters  is  carried  on  by  the  manufacturers  of  plask-rs  on  the  J 
large  scale,  by  means  of  specially  constructed  machinery.     For  | 
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the  iiae  of  the  apothecary  the  perforating  machine  of  Lentz  is  par- 
ticularly udaptetl  (Fig,  .'il)9).  An  inexpensive  i>erforaUng  appara- 
tus has  been  devised  by  Professor  Remington  (Amer.  Jour.  I'kar., 
1878,  p.  171),  which  consists  of  a  brass  cylindrical  whee!  studdeil 
with  steel  punches,  which  is  driven  with  some  force  across  the  sur- 
face of  the  plaster,  resulting  in  perforating  along  the  line  of  contact. 
The  employment  of  a  rubber  mass,  as  a  base,  has  practically 
superseded  all  others.  Its  advantages  reside  in  its  flexibility  and 
adhesiveness  at  ordinary  temperatures,  and  in  its  not  requiring 
any  heat  in  applying  or  removing.  This  base  consists  essentially 
of  a  mixture  of  rubber  with  certain  resins  {burgundy  pitch  and 
olilianum),  variously  medicated.  This  pliable  and  adhesive  rubber 
base  retains  its  soft  consistence  indefinitely,  and  yields  its  medici- 
nal constituents  readily  when  applied  to  the  skin. 


EXPLANATOHY. 

EwPLASTRrM  pLi'MBt  ( Ijcad  piaster*. — When  fats  are  treated 
with  alkali  hydrates  or  with  a  number  of  other  metallic  oxides, 
decom)x)sition  takes  place,  the  fatty  acids  combining  with  the 
metals  forming  soaps,  while  the  glycerin  is  set  free.  Those  soaps 
wliose  base  is  either  soda  or  potassa,  are  known  as  the  "soluble," 
while  those  whose  base  constitutes  a  metallic  oxide,  are  known  as 
"  in»olui>h"  soaps.  To  this  latter  class  I.>ead  Pla.ster  belongs.  It 
may  be  prepared  in  either  of  two  ways,  viz.: — 

1st.  By  tlie  interaction  between  soluble  soaps  and  lead  salts, 
(page  2S7). 

N«C„H«0,  «./C,H,0,    _  p. /C„H„0, 

Sodium  iiloM.  LaulAa:«u&  Liwl  Oleal*. 

2d.  By  the  process  of  saponification  •  (U.  S.  P.  process). 


2C,H,(C,II„0,), 

-1-    3PhO     +    3H,0    = 

3Pb(C.,HaO,) 

1,     + 

2C,Hi(OH 

0)cln(OIJrgOli|. 

Uiharso.            VViin. 

L<mdOI«U. 

i.lftwlu. 

Any  oil  which  consists  of  nearly  pure  olein  may  be  used  for 
this  purpose. 

The  L.  S,  Phannacopceia  recognizes  13  Plasters. 

EMPLASTRA,  D.  8.  P. 
Pi.AflTKHs  CusTAiMS'u  Emp.  Plvmdi  as  Rabr. 

Emplutnim  FVrrl 1  F*me  Hydrate,  90  Om. ;  Olii-p  Oil,  50 

Gm.:  Bur^intlT  Pitch,  14U  Urn.;  [.okI 
Plaster,  7-2U  tim. 
IlyHraixvri.    .    .       MePcur7,:t0(»Cin.:Ol«it*orM(!rc«ty.  13 
Gm.;  I<eud  Ploitfer,  Bufficirtit  (iiumllty, 
to  mnko  1000  Gin. 

"  Opii ;   Ext.  Opiiim,  rUI  dm.;  Buntinxly  TVab, 

.       180Gm.;lA<lPlwtu,7eOGi>i.;W»Uir^ 

I     m  (.ID. 


1  miH.  M  fnp)«r*d  b«r 
uDlirnc  vllb  Ltw  iMd  u 
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Plabtebs  Contaikino  Emp.  Pllmbi  as  Base.— Oinfiiiurrf. 


Emplastrnm  Plunibi,  . 


.  .  .  IjeaA  Oxide,  3300  Gni. ;  Olive  Uil.  0000 
Gm.;  Waier,  Bufficient  qoaatirj?. 

.  .  .  It«8in,  140  Gm.;  L«nd  Plaster,  fKNlOtn.; 
Yellow  "Visa,  60  Giu. 

.  .  .  Soap,  100  Gm.;  I,«nd  PlMhr.  HOC  Gm.; 
Water.  suIBcifiit  qa»iitity. 

PLASTEHH— RK31  SUITS. 

icum        Ammoniac,  720Ora.;HercDrj,  lauGoi.; 

;ro,   .  01eateorMerc'nrT,6Giii.;DiliiwAn-Uc 

Acid,  lOUOCi:.;  \xaA  Plaster.  HiifBcUtit 

<)□&[!  titf. 

.    .   .        Ext.  AniitsBoot,  S30Um,;  liesiQ  ria»Mr 

S70  Gm. 
IS   .   .        k\c.    Ext.    Belladouna  Ikr..    30(1  Um.; 
Rnin  Piaster,  40UGm.i  Snap  I'toowr, 
400  Gm. 
ndics.       Bargondy  Pitcti.  ROOGm.;  Olive  Oil,  SO 

i        Gm. ;  Yellow  Wwt.  ISO  Gm. 
thnri      '    Cantliarides  Ct^rate,  m  Gm.;   ButKUud^ 
...    I        Pitch,  \a  make  1000  Gm. 

r  L  A  STEBS— S  PRE  A  D. 

.    .    .        OleoreaiDoTCapeicam;   Reain  Plusler 

UiDgluas,  lOGm.;  Ali'ohol,40Giu.;  (}]}'• 
cerin,  1  Gm.;  Water,  and  Tincture  ot 
I        Benzoin,  each,  safficieDt  ({uantity. 


The  official  Papers  consist  of  paper  saturated  or  covered  witltl 
medicinal  substance.'^.  ■ 

The  Pharmacopoeia  recognizes  only  two  of  these  medicated! 
papers. 

Charta  Potassii  NiTRATia, — This  consists  of  white  unsized! 
paper  saturated  with  a  solution  of  [lotassium  nitrate.     It  is  era-f 

floyed  in  cases  of  asthma,  by  burning  it,  and  inhaling  the  smoke.  J 
t  is  often  saturated  with  fluid  extract  of  hellatlonna  or  of  | 
stramonium. 

Charta  Sinapis. — The  fixed  oil  present  in  the  black  mu-ttardfl 
is  first  removed  by  percolating  with  ben^in.  The  solution  off 
india  rubber  serves  as  an  adhesive  coat,  firmly  retaining  the  pow-l 
der.  The  irritating  properties  of  the  powdered  black  mustardi 
depend  u[)on  the  generation  of  a  vesicating  volatile  oil,  whit^hl 
takes  place  when  the  powder  is  moistened  with  water.  Thtsl 
volatile  oil  is  formed  through  the  decomposition  of  a  glucoeidQl 
called  «/i(("(?n'«  (potassium  myronate),  caused  by  the  influence  ofW 
an  nIbnminoUB  ferment  mvrnsi fi,  which  does  not  enter  the  readioa 
itself;  the  reaction  being  tlius: — 

C„H,.KNS,a„        =       CiHiCNS        +        KHSO.        +       C.H„Ob 

SiBlgHH.  ----- 


Kfroi 


=       CiHiCNS 

Ailtl  .luJuliurrinii 
tl5ll  i>r  Muilanji. 
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Hot  water  causes  coagulation  of  tlie  albuminous  ferment,  hence 
no  oil  will  be  produced  ;  only  lukewarm  or  cold  water  stiould  be 
used  to  moisten  tlie  drug. 


> 


SUPPOSITORIA— ( Suppotliorin), 
Suppositories  are  suitably-shaped   masst-s  of  medicated  fats, 
which  readily  fuse  when  introduced  into  the  body. 

According   to   their   size   and   shape,   there   are  three   forius, 
namely,  the  Rrdal   (cone-shaped)  which   should 
weigh  about  one  gramme  (L.  S,  P.),  but  whicli        p,„   ^^ 
may  also  be  made  to  weigh  as  m. 

Fill.  370.  much    as    two     grammes;     the 

/^  Urethral   (pencil-Miaped)   should 

/  fc  weigh  about  one  gramme  (U.  8. 

r    B      /\      P.) ;    the    Voffinat    (globular    or 

I  ■     I  ■     cone-shaped)  should  weigh  at)out 
111     three  grammes  (U.  S.  P.).  but 

II  Vm     may  also  be  made  to  weigh  over 
^^1    ^f     four  grammef<. 

B..n«ii«i.iR^.h  Suppositories  are  sometimes 
given  a  double  cone-shape,  ttiat 
is,  pointed  at  both  ends.  The  usual  cone-  and 
dourile  cone-shaped  suppository  is  sometimes 
difficult  of  retention,  liecause  of  the  peculiar 
contraction  of  the  sphincler  muscles;  m  view 
_  of  this,    Wellcome 

(August,     1893)    sug- 
gestwi  «  modi  licat  ion 
t  of  their  shape,  which, 
allowing  the  introduc- 

,...».u.. >,.™  -«      ..„.        *'**"  of  tlie  bulbous  end 

first,  ensures  perfect 
retention,  by  the  reflex  contraction  of  the  sphincter. 
The  base  employed  should  be  of  such  con- 
sistence as  to  retain  its  shape  at  the  ordinary 
t<?mjjerature  of  the  air.yttit  should  be  sufficiently 
soft  not  to  produce  any  injury  on  insertion.  It 
should  not  Docoine  runcid  and  yet  be  capable  of 
Ix-ing  mixed  with  most  mctlicinal  substanci-s 
without  any  lowering  of  its  fusing  [loint. 

The  various  bases  employed  may  be  designated 
05  hllu  (cacao  butter),  saponaceous  (curd  soap  from 
animal  fat),  and  gfttttinons;  neither  of  the  latter, 
however,  give   the    general   satisfaction   that   is 

obtained  from  the  use  of  cacao  butter.  *■ — ij^gi;:' 

The  GKf.ATis  Bask  forms  a  valuable  and  service- 
able substitute  where  objections  are  made  to  a  fatty  basis.    Accord- 
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ing  to  theory,  it  is  not  adapted  for  administering  tannic  Rcid.  stnM 
lliey  are  supposed  to  form  an  insoluble  compound.     These  ettlutid 
suppositories  are  more  readily  made  than  those  of  t^cftoXutt«| 
but  present  the  difficulty  of  lacking  firmness.     They  are  mad| 
by  moulding.     For  this  purpose  the  moulds  must  be  thomughj 
cleaned   and   dried,  then   wiped   inside  with  a  piece  of   tlatiiid 
impregnated  with  oil.     The  base  is  fused  in  a  capsule  on  a  wat« 
bath,  the  medicinal  ingredients  dis.solved  in  a  little  water  an 
stirred  in  until  thoroughly  diffused  or  dissolved.    When  of  propi 
degree  of  consistence  the  mass  is  poured  into  well  cooled  mould 

The  same  mass  is  not  applicable  to  all  medicaments,  since  som 
render  it  too  hard,  otliers  too  soft.  The  gelatin  base  may  be  k€l 
almost  .indefinitely,  provided  it  is  poured  into  bottles  aud,  whM 
cold,  covered  with  alcohol. 

The  following  gelatin  bases*  have  been  proposed: — 

I.  Gelatin  10  parts,  water  40  parts,  glycerin  15  parts;  e%*api 
rate  to  25  parts.     This  combination  is  suitable  for  hygroscopig 
drugs,  for  bougies  containing  ferric  chloride  (dissolve  1  purl  of 
ferric  chloride  m  9  parts  of  water  and  add  to  19  parts  of  the  massV 
for  tannin  suppositories  {0.2  per  cent., — not  in  accordance  witj 
theory),  and  for  vaginal  pessaries  containing  such  salts  as  pota 
slum  iodide  or  bromide,  sodium  bromide  or  salicylate,  ergoti 
chloral  hydrate,  etc. 

II.  Gelatin  10  parts,  water  40  parts,  glycerin  20  narts;  eva 
rate  to  50  parts.  A  good  base  for  general  use.  Pnenol  or  si 
substances  as  are  soluble  in  alcohol  are  tirst  dissolved  in  a  tittJi 
alcohol,  added  to  7  parts  of  glycerin  and  50  parts  of  this  niai 
Alum  bougies  are  made  by  adding  a  hot  solution  of  7  parts  o 
alum  in  10  parts  of  glycerin,  and  5  parts  of  water  to  2fj  parts  0 
the  mass  liquefied  on  a  bath  with  10  parts  of  water.  The  whol 
is  evaporated,  under  stirring,  to  35  part-s. 

III.  Gelatin   10   parts,  wat«r  40    parts,  glycerin  30    partsS 
evaporate  to  GO  parts.     This  mass  is  adapted  as  a  vehicle  for  s 
substances  as  cupric  or  zinc  sulphate,  silver  nitrate,  extract  ( 
opium,  mercuric  chloride,  etc. 

IV.  Gelatin  30  parts,  water  120  parts,  glycerin  15  parts ;  evap- 
orate to  104  parts.     A  basis  for  bougies  containing  a  lai^  p 
centage  of  insoluble  drugs.     Iodoform  bougies  (50  per  oent)  «_ 
made  by  adding  27  parts  of  pulverized  iorloform  to  27  psrtsO 
the  mass. 

For  a  glycerin  suppository.t  the  following  has  been  recoia 
mended ;  glycerin  10  parts,  water  5  parts,  gelatin  1  to  2  parts ; 
order  to  render  the  suppositories  sufficiently  firm,  it  has  I' 
recommended  to  dip  them  into  melted  cacao  butter. 

Cacao  BirrrEs  Suppositories.— According  to  their  method  4 
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preparotion  they  may  be  designated  as  ftanrf-roWci/,  TnoiiW«rf,  and 
compr fused. 

Ifand-rolUd. — The  method  of  fonning  by  hand  is  very  simple, 
thi>  operalion  being  carried  out  much  in  the  same  manner  ns  lliat 
of  making  a  pill  niu&s.  The  Cacao  butter  is  graU?d  an<l  weighed  ; 
the  medicinal  agents  are  reduced  to  u  finu  jiowder  in  the  mortar, 
or,  if  they  consist  of  ex  tracts,  they  should  be  moistened  with  a  little 
water  and  rubbed  to  a  smooth  paste;  to  this  js  added  tlie  cacao- 
butter  and  the  whole  thoroughly  incorporated  and  beuten  into  a 
pill  mass.  In  order  to  impart  plasticity,  a  few  drons  of  castor  or 
olive  oil  are  often  added.  The  mass  is  then  rnUea  out  on  a  pill 
tile  into  a  cylinder  of  tlie  desired  thickness  and  length,  finely 
powdered  starch  l>eing  employed  as  dusting  powder.  The  cylin- 
der is  then  divided  into  the  necessary  number  of  parts,  and  by 
carefully  rounding  one  end  by  rolling  on  the  tile  with  the  spatula 
or  by  forming  between  the  fingers,  the  desired  shape  is  imparted. 

Tiie  hands  and  all  utensils  must  be  kept  scrupulously  clean. 
A  rusty  spatula  or  a  poorly  cleansed  tile  is  sufficient  to  ruin  the 
appearaneo  of  the  most  carefully  made  snpposilorj". 

Sometimes,  through  lack  of  adhesiveness,  the  mass  crumbles 
when  rubbed.  It  should  then  be  worked  over  in  the  mortar  with 
addition  of  a  drop  or  two  of  oil  if  necessary,  and  formed  into  a 
cylinder  with  the  hands,  with  sufficient  rapidity  to  avoid  undue 
softening  of  the  mass.  Also  care  should  lie  taken  not  to  incor- 
porate too  much  of  the  dusting  powder  in  the  ofieration  of  rolling 
out  the  cylinder,  otherwise  the  mass  will  crumble,  from  lack  of 
adhesiveness. 

Moulded  S>ipposilorie». — The  directions  of  the  Pharmacoptcia 
are  as  follows: — 


Having  weighed  out  the  medicinal  ingredient  or  ingredienta, 
and  the  quantity  of  Oil  of  Theobroma  recjuired.  accordmg  to  the 
kind  of  oup(X)sitorv  to  he  prepared,  mix  the  mwlicinal  portion 
(previously  brought  to  a  proper  consistence,  if  necessary)  with 
a  small  ({nanttty  of  the  Oil  of  Theobroma,  by  rubbing  them 
together,  and  add  the  mixture  to  the  remainder  of  the  Oil  of 
Theobmma,  previously  melted  and  cooled  to  the  temperature  of 
35°  C.  (95°  F.).  Then  mix  thoroughly,  witliout  applving  more 
heat,  and  immediately  pour  the  mixture  into  suitable  moulds. 
The  moulds  must  be  kept  cold  by  being  placeil  on  ice,  or  by  im- 
mersion in  ice-cold  water,  before  the  melted  mass  is  poured  in. 

In  the  al)sence  of  suitable  moulds.  Suppositories  may  bo  formed 
by  allowing  the  mixture,  prepared  as  above,  to  cool,  care  being 
taken  to  keep  the  ingredients  well  mixed,  and  diviiling  the  mass 
I  into  parts,  of  a  definite  weight  each,  of  the  proper  shape. 
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Unless  otherwise,  specified,  Suppositories  should  have  the  foj 
lowing  weights  and  shapes,  corresponding  to  their  several  uses;- 

Rectal  SupjK>sitone«  should  be  cone-shuped,  und  of  a  weight  o 
about  one  (1)  gramme. 

Urethrai  Supposiloriea  should  he  pencil -shaped,  and  of  a  weight 
of  about  one  (1)  fframme. 

Vaffinal  Suj^ositories  sliould  be  globular,  and  of  a  weight  of 
about  three  (3)  grammes. 

Insoluble  substances,  when  forming  the  constituents  of  a  sup- 
pository, should  be  reduced  to  a  very  fine  powder;  solid  extracta. 
should  be  rubbed  with  sufficient  water  to  form  a  smooth  paste 
This  latter  point  should  be  carefully  observed,  because  the  solans- 
ceous  extracts  generally  contain  numerous  minute  crystals  of 
potassium  nitrate  and  chloride,  which  prove  very  irritating  when 
allowed  to  remain  in  cr\-stalline  condition. 

Care  sliould  be  taken  not  to  heat  or  to  continue  heating  the 
melted  mass  after  the  medicinal  ingredients  are  added,  otbenriae 
they  will  separate  in  a  solid  mass  from  the  fused  fat-  Tlie  medi- 
cinal ingredients  are  simply  in  a  state  of  suspension,  hence  tliey 
should  Le  added  just  before  the  mass  cools,  when  the  cacao- 
butter  is  of  a  syrupy  consistence;  after  these  have  been  added, 
the  mass  should  be  constantly  and  vigorously  stirred,  while  it  is 

Eoured  into  the  moulds,  otherwise  the  medicinal  constituents  will 
e  unevenly  distributed,  the  last  suppository  receiving  more  tlmn' 
the  others.  i 

The  moulds  should  be  as  cold  as  possible,  so  as  to  secure  rapid, 
congelation  of  the  mass,  thereby  preventing  the  heavier  [>article4. 
from  settling  to  the  bottom. 

If  the  moulds  are  properly  cleansed  and  cooled,  the  supjKisitory 
will  shrink  sufficiently  to  enable  the  operator  to  remove  it  without 
any  difficulty,  hence  there  is  no  occasion  for  the  use  of  dusting 
powder.  Some  operators  prefer  to  wipe  out  the  moulds  with  a 
piece  of  flannel  moistened  with  soap  liniment. 


The  simplest  moulds  may  be  made  by  rolling  glazed  or  waxe< 
]»a per  into  cones  nf  the  proper  size,  placing  them  into  saud  t 
supporting  them  in  holes  made  in  a  cardboard  box. 

Among  the  older  forms  of  moulds  are  those  made  of  whltaS 
metal  (Fig.  ;173.  r),  which  are  supported  in  perforations  in  the  lid] 
of  a  till  i>ox  titled  with  crushed  ice  or  snow.  The  snppositoriecl 
are  removed  from  these  moulds  by  inverting  them  and  lapping;  i 
after  the  moulds  have  been  in  use  some  time,  which  renders  them 
rather  ilitticult  to  clean  properly,  particles  of  the  mass  are  apt 
to  remain  adhering  to  the  inside,  which  tends  to  interfere  with 
"  e  subsequent  removal  of  the  suppositories. 

The  moulds  a  and  b  (Fig.  373),  are  improvements  over  t! 
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named  form  in  that  thoy  are  composej  of  two  distinct  imrts,  which 
greatly  facilitates  the  removal  of  suppositories  ami  the  suhsequent 
cleaning  of  the  mould.  In  the  form  shown  in  h,  the  two  halves 
are  held  in  position  by  means  of  a.  rubber  band ;  while  in  the  Wirz 
mould  (Fig.  373,  (i),tlie  halves  are  held  firmly  in  position  by  rings, 
which  are  slipped  over  the  handles.     The  so-<.'tilled  hinged,  double 
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mould  of  gun  metal  (Fig,  373,  rf),  because  of  its  compactness  and 
the  close  fitting  of  its  parts,  is  one  of  tiie  most  convenient  forms 
made ;  this  is  usually  so  constructed  as  to  accommodate  two 
different  sizes  of  suppositories.  The  moulds  shown  in  Figs. 
374  end  375  are  constructed  on  this  same  principle,  but  instead  of 


ojicning  (terpen diculnrlv,  as  the  others,  they  open  horizontally. 
Those  forms  of  moulds  iiave  the  advantage  of  size  and  compact- 
ncsa  of  shape.  After  the  mass  has  been  poured  into  the  mould, 
ample  lime  should  be  allowed  for  the  suppositories  to  contract; 
then,  if  on  pressing  them  slightly  on  top  they  show  that  they  are 
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sufficiently  loose,  the  upper  half  or  inside  ring  of  the  mould  shoaU 
be  carefully  detached  by  raising  it  equally  on  all  sides,  otlierwiai 
there  would  be  danger  of  fracturing  Uie  snpjiosi lories. 

Cmnprenxcd  SuppoHitfjrlcn. — The  preparation  of  suppositories  by  J 
the  process  of  melting  and  moulding  is  at  present  being  sup-  f 
planted  by  the  method  of  cold  compression.  This  poseessea  not  I 
only  the  advantage  of  rapidity,  but  also  yields  a  perfect,  compact  j 
suppository  at  all  times  without  the  use  of  ice.  As  before  stated,  j 
some  organic  bodies,  for  instance  chloral,  creosote,  phenol,  volatile  1 
oils,  etc.,  when  warmed  with  cacao-butter,  influence  its  mclling- 

Soint  to  such  a  degree  that  the  mass  refuses  to  harden.  This 
ifficulty  also  arises  when  they  are  made  cold  by  hand. 

Among  the  earlier  forms  of  these  cold-pressure  moulds  is  that  i 
devised  by  Archibald.  This  is  operated  by  placing  the  mixture  I 
of  grated  cacao-butter  and  medicinal  substances  in  a  hoptter,  1 
where  the  mass  is  then  forced  by  means  of  a  plunger, operate<l  by 
a  handle-lever,  into  the  mould  below.  The  objection  to  this  form  j 
of  apparatus  is  that  the  removal  of  the  suppositories  from  liie  I 
momd  is  necessarily  slow  and  attended  with  difficulty.  Mort><J 
over,  in  order  to  avoid  the  fracture  of  the  suppositories,  t^e  mouldi'I 
must  be  kept  very  cold  and  well  greased  or  dusted,  so  as  to  pre-l 
vent  the  mass  from  adhering  to  the  sides.  The  necessity  of  filling  I 
the  hopper  each  time  is  also  not  a  point  in  favor  of  this  apparatus.! 

These   difficulties  have  all  been  overcome  in  the  lat(>r  forms,  1 
which  are  based  on  the  principle  of  forcing  the  entire  mass,  con-  | 
tained  in  a  cylinder,  under  a  powerful  pressure,  by  means  o 
plunger  operated   by  a  screw,  through  small  apertures   in   the 
bottom   of  the  bra.s3  mould  secured  mto  the  end  of  a  cylinder ; 
the  end  of  the  mould  resting  against  a  movable  plate. 

One  of  the  older  forms  constructed  on  this  principle  is  the 
mould  made  by  Mr.  Knowlson  of  Troy,  N.  Y.  A  later  machiite 
of  similar  construction  is  shown  in  Figures  37<)  and  377. 

This  consists  simply  of  a  cylinder  swinging  in  a  frame,  in  i 
which  the  mould  is  placed  with  the  small  holes  up.  The  masa.1 
previously  prepared,  is  thrown  into  this  cylinder,  which  at  thtal 
time  is  open,  as  in  Fig.  HIG.  The  cylinder  is  then  closed,  andl 
the  screw  pressure  is  applied  until  all  n-sistance  is  overcome^! 
Before  opening  the  bed-plate,  the  screw  should  be  loosened  byl 
half  a  turn,  then  the  bed-plate  thrown  back  (see  Fig.  377)  anal 
the  screw  again  gently  turned  downward  until  the  sup^Kmi lories fl 
drop  out.  Aft«r  these  are  secured,  the  bed-plate  is  closed  and! 
the  operation  repeated,  until  the  cylinder  is  emptied  of  the  mas&l 
The  small  cylindrical  pieces  which  force  the  suppositories  from! 
the  moulds,  should,  of  course,  be  returned  to  the  cylinder  at  iheT 
last  working,  for  conversion  into  suppositories. 

In  making  Urethral  or  Nasal  Suppositories,  remove  the  cap  at  . 
No.  2,  Fig.  377,  and  screw  on  the  small  tube,  taking  care  to  have  J 
a  mould  in  the  cylinder  covered  with  a  brass  disc,  which  iai 
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furnished.  The  mass  is  then  simply  jiut  into  the  cylinder  as  be- 
fore, pressure  applied,  and  the  suppositories  ctit  into  any  length 
desired. 

¥\y>.  y.ii.  Flii.  377. 


When  Suppoaitories  are  ordered,  it  is  at  the  option  of  the  Phar- 
macist to  employ  either  cacao  butter,  grated  on  a  lemon  grater. 


with  the  oxtracts  in  a  state  of  i>owder.  and  by  means  of  a  slab 
and  spatula  to  thoroughly  incorporate  the  cacao  and  extracts  to- 
gether, then  to  throw  the  material  into  the  cylinder  and  to  use 
the  screw ;  or  he  may  take  the  cacao  butter  as  ordinarily  sold  Id 


3l0  HAXDBOOK  OF  PHARMACY. 

the  market,  and  work  it  in  n-ith  the  extracts  iu  the  same  mannsi 
that  a  pill  mass  is  made,  taking  care  to  thoroughly  diffuse  ih^ 
aotivo  ingredient,  and  whun  they  are  thoroughly  mixed  to  tlirowl 
the  mass  into  the  cylinder,  and  to  operate  the  screw  to  compruss  1 
the  suppository.  ' 

Another  new  machine  is  illustrated  in  Fig,  378.    This  is  of  ' 
simple  construction  and  easily  and  quickly  operated. 

Each  machine  is  furnished  with  a  set  of  moulds  for  makine 
suppositories  of  three  sizes — la-grain,  30-gratn,  and  vaginal — ana 
with  a  mould  for  forming  bougies.  These  moulds  are  of  braas  and 
are  screwed  into  the  end  of  the  cylinder.  Tiiey  can  beeasily  and 
rapidly  inserted  or  removed. 

In  making  suppositories  the  cacao  butter  mixed  with  the  medi- 
cinal substance  is  placed  in  the  cylinder,  the  mould  required 
being  first  attached,  and  the  cylinder  is  put  in  position  tt-itli  Ihe 
end  of  the  mould  resting  against  the  movable  plate  at  the  end  of 
I'll:  -01  *''®  machine.    The  mass  is  then  compressed  in 

the  forms  by  turning  the  wheel  and  screwing 
the  plunger  into  the  cylinder.  After  the  sup- 
positories are  formed,  the  end  plate  is  re- 
moved, and  a  further  turn  of  the  wheel  forces 
them  out  upon  the  tray.  The  o[>eration  is 
then  repeated  until  all  the  mass  has  been  used. 

By  a  special  device,  the  screw  on  the  plunger  • 
rod  may  be  released  so  that  the  plunger  may  1 
l}e  pushed  into  the  cylinder  or  withdruwa  ] 
from  it  without  the  slow  process  of  screwing. 

BOUGIES  are  solid  cylindrical  rods  of  2  to  I 

four  millimeters  diameter  and  from  7  to  1  Seen-  1 

timeters  long,  pointed  at  one  end  and  weighing  1 

aboutonegramme.    These  are  formed  bvTiano,  1 

or  in  special  moulds  or  may  be  raa<le  by  cold 

g^;^-^^         pressure  (Fig.  379).     In  the  absence  of  moulds 

^^3pi  they  may  be  moulded  by  jwuring  the  moss  into  ■ 

^^^  glass  tubing  of  the  proper  size  (oiled  inside),  f 

When  cold,  they  are  forced  out  by  means  of  a  I 

glass  rod,  then  cut  info  pieces  of  the  desired  | 

Bougie  pr™.  g|^^_^  ^^j  pointed  at  one  end.     Owing  to  thai 

brittle  nature  of  the  cacao  butter,*  they  are  generally  made  of  I 

gelatin.     H.  Helbingt  recommends  the  following: —  I 

"  Gelatin  Mom  is  best  prepared  from  10  07..  best  gelatin,  16  oz.  1 

Itarmnli  b  pnipiiwil  b;  N.  PrlUknr:— 


"S" 
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l»est  glycerin,  and  sufficient  water.  The  gelatin  is  rlissolved  in 
sufficient  water  and  the  glycerin  by  the  aid  of  a  water-bath  in  a 
porcelain  diah,  the  water  lost  by  evaporation  being  comjK'nsated 
lor  by  the  addition  of  more.  The  ineredienta,  if  not  soluble  in 
water,  are  mixed  in  a  finely  powdered  condition  with  the  warm 
and  tenacious  glue,  and  the  pencils  are  moulded  in  moulds  simi- 
lar to  those  useii  for  making  caustic,  previously  moistened  with  oil 
or  soap  liniment.    When  cold  they  are  quite  elastic,  but  not  sticky. 

"loaoform  Pencils,  33  per  cent. — Iodoform,  1  part;  cacao  butter, 
2  parts. 

"Cocahie.  Pencils,  2  per  cent. — Cocaine  hydrochlorate,  1  part; 
cacao  butter,  49  parts.  To  be  cut  in  piecea  containing  j^  grain  of 
the  cocaine  salt  each. 

"Salol  Pencils.  '2{i  per  cent. — Dissolve  1  part  of  salol  in  4  jmrts 
of  the  liquefieii  cacao  butter,  stir  constantly  until  cool,  powder  the 
mass,  and  form  cylinders  by  the  aid  of  the  |iress, 

"Ofnum  PenciU,  fi  per  cent. — Powdered  opium,  I  part;  cacao 
butter,  19  parts.  Divide  into  sticks  contJiiniiig  1  gram  of  opium 
each. 

"Viallin  Pencih,5  per  cent. — Sulphate  of  thalline,  1  part;  cacao 
butter,  19  parts. 

"Mercurial  PiTiciU.  2."t  jter  ct^it. — Made  with  equal  parts  of  mer- 
curial ointment  and  while  wax,  previously  melLed.  When  cool 
the  pencils  are  pressed  out.  The  following  elastic  pencils  may  be 
made  with  a  mass  containing  tragacanth,  starch,  eto.: — 

"lodnfomt  Pencils,  33  jter  ceiif. — Iodoform,  .y;  starch,  Siij ; 
tragacanth,  3j ;  dextrin,  ,>j ;  sugar,  Sss ;  wat«r  and  glycerin,  each 
sufficient 

"iSalict/tit  Acid  PenciU,  5  per  cent. — Salicylic  acid,  oj ;  traga- 
canth. 5j ;  starch,  ^;  dextrin,  SviJ;  sugar,  5iij ;  water  and 
glycerin,  each  sufficient.  These  pencils  may  be  polished,  if 
desirable,  by  rolling  them  on  a  jwrcelain  slab  with  a  thin  board. 

"Lh-elhral  PenciU. — Urethral  pencils,  retaining  their  sbai>e  for 
some  hours,  are  prepared  from  cacao  butter,  ti ;  oeeawax,  5;  boric 
acid  (or  iodoform,  etc.),  2 ;  zinc  oxide,  1 ;  and  tragacanth,  4  parts. 
These  pencils  possess  a  certain  degree  of  elas- 
ticity, and  are  prepared  of  a  conical  form.  f'o-  3*1. 

•'dauMir  Pnicils— Dr.  De  Sink's.— Crj-sta  I - 
lized  phenol,  O.D'i  Gm.;  tannin,  4.0  Gm.;  gly- 
cerin, 5  drops;  tragacanth  sufficient." 

Si'PpoBiTORY  Capsules. — These  cotisist  of 
gelatin  shells  which  are  filled  with  the  medi- 
cinal substance,  or  with  a  mixture  of  it  and 
cacao  butter.  The  upper  and  ouier  margin  of 
the  lower  half  is  moistened  willi  wuler  and 
the  cap  slid  over  it,  so  us  to  i)rcvcnt  the  two 
halves  from  coming  apart  in  handling.  Ilcforc  they  are  inserted, 
tlieyshould  bo  dipped  in  water  so  as  to  enable  them  to  slip  in  easily. 


liclvfln  S*inT""'*^*'"J 


HANDBOOK  OF  PBAEMACT. 


Hollow  Cacao  Butter  Scppobitoriks. — These  are  very  con<| 
venient  for  the  dispenser  and  answer  quite  well  when  the  medtH 
eating  ingredient  is  of  a  neutral  nature,  but  they  should  ne\xr  b* 
used  when  the  remedy  is  in  any  degree  locally  irritating.  Th*] 
main  object  of  employing  an  excipient  (cacao  butter  or  getatiD)! 


aaa^ 


in  a  suppository  is  to  secure  slow  and  nniform  diffusioa  of  thel 
remedy.  The  medicinal  substance  should  be  well  mixed  with  a  I 
little  grated  cacao  butter  before  it  is  filled  inio  the  cavity,  which  I 
is  then  closed  by  the  plug  provided  for  this  purpose. 


1 


lluw  Oicnu  Butter  SuppoilUitlc 


GENEKAL  BEMAKKS. 

Suppositories  are  usually  dispensed  in  partitioned  paper  boxes, 
or  in  wide-mouthed  vials.    The  practice  of  wrapping  tbein  la  i 
paraffin  paper  or  foil  is  not  advisable,  ovving  to  the  possible  I 
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ignorance  of  maJiy  patients,  who    might  use    them    nithoul 
removing  the  wrapper. 

As  in  the  case  of  pill  masses,  the  medicinal  ingredients  should 
alwav.s  bo  thoroughly  incorporated  with  the  nias:^  before  il  is 
moulded. 

When  such  heavy  salts  as  jiotassium  Iodide  or  bromide,  or 
lead  acetate  are  direct«l  to  be  incorporated  in  suppositories,  they 
should  be  made  by  hand  or  by  cold  compression.  For,  when  they 
are  made  by  the  process  of  fusing,  oven  with  the  greatest  of  care 
and  skilled  manipulation,  the  salts,  owing  to  their  gravity,  will 
settle  and  collect  at  the  point  of  the  suppository',  wliicli  is  not  only 
disagreeable  but  may  be  dangerous  to  tne  patient.  For  this  class 
of  remedies,  the  gelatin  basis  is  the  most  advantageous,  since  the 
inominicsalt  may  previously  be  dissolved  in  a  portion  of  the  water. 

W  hen  iodine  is  directed  to  be  incorporated  in  a  suppository  it 
should  be  first  powdered  with  a  little  i)Olnssiuni  iodide,  then  dis- 
solved in  a  small  amount  of  water  and  added  to  the  gelatin  basis. 

Alkaloids  (that  is,  free  alkaloids),  should  be  dissolved  in  a  little 
oleic  acid  before  being  combined  with  the  cacao  butter. 

Grten  Extracts  and  Tannin. — When  such  extracts  as  those 
of  belladonna,  stramonium  or  hyoaeyamus  are  prescribed  with 
tannin,  the  supiHtsitories  should  be  made  by  cold  pressure.  It  is 
possible,  with  due  care,  to  prepare  these  by  the  warm  process; 
the  extract,  after  having  been  reduced  to  a  smooth  paste  with  a 
little  water,  is  combined  with  the  melted  fat,  then,  when  the  mass 
is  sufficiently  cool  and  ready  to  [lOur,  the  tannin  is  quickly  stirred 
in.  But  the  slightest  degree  of  overheating  causes  the  tannin  to 
unite  with  the  extract,  forming  hard  lumps. 

Wax,  owing  to  its  high  fusing  point,  should  never  be  added  to 
a  suppository  mass  in  any  quantity. 

Sl'ppositoria.  Glyckkini,  U.  S,  P. — This  is  the  only  official 
5up[>ository,  It  is  made  by  heating  stearic  acid,  glycerin,  and 
sodium  carbonate  together  until  effervescence  ceases,  then  jjour- 
ing  into  moulds.  The  reaction  that  takes  place  results  in  the 
formation  of  sodium  stearatv,  a  very  hard  soap: — 

2HC„H„0,      +      N»,CO,      ^      2.VaC„H,0,      +      K,0      +      CO, 

DUarIc  Add.  Svlluni  Sodium  Smrau.  Wua.  Oirbini 

This  with  the  large  amount  of  glycerin  present  (90  jier  cent.) 
forma  a  firm,  stable  suppository. 

According  to  Thumann  ■  these  may  also  be  made  from  cacao 
butter  rendered  liquid  at  35°  C,  and  agitated  witii  an  equal 
weight  of  warmed  glycerin  (50  per  cent.)  until  the  mixture  begins 
to  solidify,  when  it  is  poiire<l  into  moulds. 

Owing  to  tlie  hygroscopic  nature  of  these  glycerin  suppositories, 
they  should  be  disjH'nsed  in  wide-mouthed  vials  or  glass  tubes 
which  are  securely  corked  and  sealed. 
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CHAPTER     XXXYI. 

THE  AET  OF  DISPENSING. 

THE  PRESCRIPTION. 

A  prescription  is  a  written  formula  of  remedies,  with  directions 
to  the  apothecary  for  their  preparation,  and  instructions  for  the 
guidance  of  the  patient  or  of  his  attendant. 

The  word  prescription  is  derived  from  the  Latin  word  prmicrip- 
(to,  title;  order;  ordinance,  etc.,  from  pra-scrifco  "to  write  before; 
to  ordain." 

For  writing  prescriptions,  the  Latin  language  is  almost  univer- 
sal, because,  being  a  language  of  science,  it  is  generally  understood 
in  civilized  countries.  And  being  a  dead  language,  it  is  not  sub- 
ject to  the  various  changes  peculiar  to  modern  tongues.'  More- 
over, for  various  reasons,  it  is  not  advisable,  as  a  rule,  that  the 
patient  be  aware  of  the  kind  and  nature  of  the  remedies  admin- 
istered. 

The  prescription  consists  of  the  following  parts,  thus  classi- 
fied:— 

(I)  The  i^aprncription, B. 

(3)  The  Inscription ll^medy  (eenitiTc)  ;  QnitDtitT  (ncrusative). 

(3)  The  SabscriptioD, Miser  (illm'tiuii*  t»C(inipnDQil)rr). 

i'l)  The  Signature, St^nui  lilirwtiima  liir  the  patii!Ut>. 

(5)  Thii  ia  generally  followed  bj  the  name  of  the  intient,  t  ooil  nlwars  bj  the 
name  or  initiab  o(  the  prescriber.  with  Hitte. 

Ist,  T/ie  Siiperatriplion  [supcrscrilio  =^  to  write  on  top)  or  Ifeait- 
ing. 

The  symbol  "Bf  is  usually  placed  at  the  head  of  every  prescrip- 
tion. 

The  letter  R  stands  for  the  Latin  word  Recipe,  the  imperative 
mood  of  the  verb  rtcipio,  "to  take."  When  the  prescription  is 
written  in  English,  this  letter  li  is  replaced  by  the  words  "take 
of";  in  Frencli,  it  would  be  replaced  by  a  I'  (abbreviation  for 
prma,  bklce);  in  tierman,  it  would  be  replaced  by  the  word 
"nimm"{take). 

•VHDHiuUr  Diuui*  In  nrioo*  lufUBn  atf  twj  \u  dlBimBi  pvu  at  iha  Maw  CDaoU7.  tmA 
■re  arm  unliUdlWlhlti  la  fnnlciHn.  Hrtu*  ■  prwcrtpUia  unnaa  Id  1^  luUn  lufiiin  In  so* 
(•ft  at  tbc  niuDtif  Bur  l»  UBinirIll(iblr  Jo  uoUwr  farl 

f  Alts  wrJUan  la  (Iw  D|>pn  tnna  uf  Ui>  prhfIimIos. 
375 
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The  sign  I^,  according  to  some,  is  derived  from  the  symbol  3 
the  Kodiacal  aign  for  the  planet  Jupiter.  In  ancient  times,  it  wa^ 
customary  to  invoke  theulessingB  of  the  deity,  Jupiter  or  others^  \ 
on  the  remedies  to  be  taken,  by  a.  forma!  prayer  at  the  h<^inning  I 
of  the  prescription.  This  was,  in  time,  contracted  to  eimply  plaiv  I 
ing  the  sign  of  the  respective  deity  addressed  at  the  head  of  the  . 
prescription. 

2d.   T/ie  Insertption  (ingrribo  =  to  HTite  upon)  includes   tlie 

names  and  quantities  of  the  various  ingredients.    These  ought  ' 

to  be  arranged,  if  possible,  in  a  definite  manner,  somewhat  after  ( 

the  following  plan: — 

The  Basis — the  principal  active  agent. 

The  Auxiliary  (adjuvant) — the  ingredients  which  aid  or  promote  i 
the  action  of  the  Basis.    For  example,  the  combination  of  chloral  ' 
and  potassium  bromide  is  more  certain  as  an  hypnotic  than  | 
either  alone,  hence,  while  chloral  is  placed  first,  potassium  l>ro-  i 
mide  follows  as  an  auxiliary.     With  cathartics,  the  auxiliary, 
while  assisting  the  action  of  the  base,  renders  it  more  manage- 
able, lessening  its  liability  to  irritate,  as  for  example  the  ad- 
juvant Myrrh,  when  combined  with  Aloes.   In  conjunction  with 
Quinine,  the  adjuvants  Capsicum  and  Opium  are  often  pre-   ' 
scribed  for  breaking  up  intermittent  fevers. 

The  Corrective. — The  ingredient  which  corrects  or  modifiefi  the 
actionof  the  first.     For  example,  thegripingtendency  of  many  j 
purgatives  is  usually  overcome  by  combining  them  with  aro-  j 
matics.  I 

The  Vehicle  (excipient  or  diluent).  —  The  ingredient  which  i 
assists  in  imparting  proper  form,  and  also  in  diluting  the  active  I 
constituents. 

Example. 

U.  Alow  Puriaratie,  , 2  Om.  [ham). 

Myirha; I  Gm.  (cuJ/HninO- 

Pnlveris  Aronifllici, 5  tim.  (eormtinr). 

Extrorti  GentiaDo:, q.  «.   (rxcipi'mf). 

Pint  mama  ;  divide  iti  pitulaa  xvi. 

B.  Qninina  HnlpbatiiL gr-  "  (^'*')- 

Ferrl  ct  Anmianii  Otntia, gr,  xl    iiti^fWDBMl). 

Afidl  airid iiT-x     (f^fritn/). 

Syrnpi  Liraonia, fl  |,j  (rdtteb). 

Ainse  pane,  ...  .    .  q.  b.  nd.  H  Jij         (dUiUHti. 


GRAMMATICAL  CONSTRUCTION.* 
The  following  example  is  selected  as  an  illustration  of  Latin  ' 
construction,  as  applied  in  prescriptions: 


THE  ART  OF  VISPEXSISG.  377 

R.  Qaioiiue SuJpbatU, .  ilntrbinam  aaian  (sj) 

Tiaeinne  Ciocboiue  Coniponuc, uDcios  iluns  <Sij) 

»eni  ilim) 

Acidi BalpliQrid  Dilutf, qtuatiimHuffldntiii-*')- 

A<|iue,    .  ,  <].  S'  [qnaDtom  sufficiat]  ad   uncioi  quKtiior   lad 

Stripe :  (/uiniiM'  Svlphalia  rfrarAmnm  swin. 

Takethoa        orQainiue  BaJpWl«  diuvlim  odc. 

Ri  is  the  symbolic  abbreviation  for  recipr,  the  imperative 
mood  of  tlie  active  verb,  rccipio,  reetpi,  recfplum  ('SA  con- 
jugation), meaning  "to  take;'  its  object  is  draehmam,  the 
accusative  singular  of  itrackma,  tr :  unam  is  the  accusative 
singular  of  the  adjective  iinus,  a,  um,  which  agrees  ■with 
draehmam.  Thus  we  have,  "  tuke  one  drachm," — of  what? 
of  imlphaU  of  quinine.  This  is  put  in  Latin  in  tlie  genitive 
(possessive  case  in  English);  safphalls  is  llie  genitive  of  :>ui' 
plios;  quinimr  is  the  genitive  of  Quinina. 

Sttipr  TinHurir  daehonir  Qrmpimlm  ttttriia  duoK. 

Tklic        of  Ooiu pound  Ttnclnre  of  Cinclioim       oqiiccb  Iwo, 

Uncia»  is  the  accusative  plural  of  uncia,  tr,  governed  by  recipe. 

Dnas  is  the  accusative  plural  (fern.)  of  the  numeral  adjective, 

d\to,  w,  0,  and  agrees  witli  uricitu. 
TXncturar,  noun  feminine,  genitive,  depending   on   unciaa,  from 

Tindura,  a:. 
OituJionte,  noun  feminine,  genitive,  depending  on  tindnra,  from 

Cinchona,  «■, 
Qtmpoaitfe,  adjective,  feminine,  genitive,  (from  compositm,  a,  umi), 

agreeing  with  tindnra;.     (The   tincture  is  a  "compound   tinc- 
ture.") 

Rmpe  Gljferrini  uneiam  muim  *l  neminnH. 

Tnk«  ofGiynrin  oam-v  our  and  b  hair. 

Gliictrini  is  the  genitive  of  the  neuter  noun  ghjeerinum.-i,  depend- 

mg  on  unciavi. 
Vnciam  is  the  accusative  singular  of  the  feminine  noun  uncia,  «, 

governed  by  recipe. 
Otiam,  a  numeral   adjective,  accusative  singular,  agreeing  with 

nnciam. 
fl^is  the  conjunction  "  and." 
Semijtsem,  the  accusative  singular  of  semis,  gen.  aemisstia,  a  noun 

(masc.)  meaning  "a  half  part," 

Bccipr  Aridi  Sulphuriri  DiUli,  quantmm  mfleial. 

Takr  of  Add  Sulphuric  Dilutr.       tu  mucli  as  may  saOtM. 

Quantum,  accusative  singular  neuter  of  the  interrogative  and 
correlative  pronoun  miantus,  a,  um,  "  how  great,  how  much  ;" 
the  neuter  standing  nere  for  a  noun,  "how  great  a  thing," 
There  is  to  be  supplied,  as  object  of  the  verb  "  refijie,"  the  ae- 
tnonstrative  pronoun  tanlum, "  so  much  :  rrripe  [lantum^  fpiantum 
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sufficintj  "  take  [so  much]  how  much  may  suffice  "  =  "  take  as 

much  as  may  suffice."  x 

Sufficiatj  third  person,  singular,  present  subjunctive,  of  sufficio, 

suffeci,  mffedum  (3d  conj^,  "  to  suffice." 
Acidi,  genitive  singular  of  Acidurriy  t,  "  the  acid." 
Sulphuriciy  genitive  singular  of  the  adjective  sulphuricus,  a,  wm, 

"  sulphuric,"  agreeing  with  Acidi. 
Dilutiy  genitive  singular  of  the  adjective  dilutuSy  a,  itm, "  diluted," 

also  agreeing  with  Acidi. 

Recipe  Aqum  ad  uncias  quatuor. 

Take  of  water  to  ounces  four. 

Aquse  is  genitive  singular  of  aquay  a?,  "  water."  The  genitive  de- 
pends on  a  word  (iantum)  which  must  be  supplied  mentally 
(see  below). 

Ady  preposition  with  accusative,  "  to,  up  to." 

UnciaSy  accusative  plural  of  unciay  «,  "  ounce." 

Quataor,  indeclinable  numeral,  "  four." 

The  sentence  is  curtailed,  since  there  is  apparently  no  object 
(accusative)  dependent  on  recipe.  In  its  complete  form,  the 
sentence  would  be :  Recipe  tantum  aquse  quaivtuw,  sufficiai  ad 
uncias  quatuor,  "  take  as  much  water  as  [much]  would  be  suffi- 
cient up  to  four  ounces." 

It  is  rare  that  the  names  of  the  various  ingredients  are  ever 
written  out  in  full  in  a  prescription,  abbreviation  being  almost  a 
necessity.  This  should,  however,  be  carefully  and  considerately 
done,  for  such  abbreviations  can  in  some  instances  give  rise  to 
serious  errors.  As  examples,  a  number  of  such  misleading  abbre- 
viations are  given  here  : — 

3Iat/  be  taken  for 

K    A    XT  A  ^  Acidum  Hvdrochloricum. 

Acid.  Hydroc.       -^^         u       Hydnxjyanicum. 

^, .  (   Aqua  Chlori. 

Aq.  thlor.  -^      1.     Chloroformi. 

^,  ,     ^.  ,  (  Calcii  Chloridum. 

Calc.  Chlor.  ^  ^^^^  Chlorata. 

{Chlorum  (Chlorine). 
Chlorofonn. 


,,       ^  ,  f   Extractum  Colchioi. 

Lxt.  Col.  \  a 


Chloral  Hydrate. 
Colch 
Colocynthidis. 


{Calomel. 
Corrosive  Sublimate. 
Hydrate  of  Chloral. 
Hydrargyrum  (Mercurj), 
,,    ,         „    ,  Hvdraa  (Hydrate). 

Hyd.  or  Hydr.       <   H>drochlorate. 

I  HydnK'yanate,  ete. 

T»iit   filler  i  Potassium  Chlorate. 

^     ^  \  ''         Chloride. 

f  Potassium  Sulphate. 
Pot.  Sulph.            I  "         Sulphite. 

I  •*         Sulphide. 
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.Viry  ht  Utkrn  for 

R...1   IUtw  -'  ^>i""'  HypophoBpliilc. 

ivoi,  uypa.  -^        ,.      HvposHlpliite. 

(  ^HllumSiilpluti!. 
S-.1,  Snlph  •         "      Sulphite. 

(         "      >^ul]ihnlp. 
.,;      1,1 1   Zinc  Phmphatv. 

The  qiinntitif  of  the  various  ingredienUi  is  very  seldom  written 
in  full,  except  perhaps  occasionally  in  metric  prescriptions,  but  is 
expressed  by  the  various  appropriate  signs,  thus : — 

Wbiohto. 
TfaeOniin>(tnir),  .  Symbol  .^  Latin  Uncin         (480gr»!iM). 

The  Drachm,  "         3  "     Umcbmu      (eOnntinsi. 

The  Scruple.  ..."         3  "      ^rupulum  |3U  gninsi. 

The  GmiD,  "         (p.  "'      Gnuinm. 


The  Pint.      .    .   Syrahot         O  Latin  Oitariag  1 16  fluidutuiccaV 
The  Floidonncp,      "            f.i  "      Ftuidmida, 

Tlie  Fluidrachm,      "  f.^  "      FluldiBchma  (ADminimitl, 

The  Mioim,  .  '  "l  "      Miuimum  (,iBi>f  a  fltiidrvUm). 

A  h«lf,  ...       "  ssoryrf'  ■'     Semi*. 

Doses. — The  doses  given  in  the  text-books  are  either  the  maxi- 
mum and  mioimum,  or  the  average  quantity  necessary  to  pn>- 
duce  the  full  effect  of  the  remedy  on  a  healthy  adult.  These 
must  be  diminished  for  children,  females  or  aged  persons,  or  in 
other  special  cases.  For  children,  the  dosage  may  be  regulated 
Hccording  to  the  rule  of  Dr.  Young,  viz. :  "  Divide  the  age  of  the 
child, in  years, by  the  ageof  thcchild  plus  twelve."     Forexample, 

if  the  age  is  6  years,  the  dose  would  be  .  ..,  =  T^  =  ~3 
the  dose  for  a  child  of  six  years  is,  therefore,  one-third  of  tliat  for 
uii  adult. 

Dr.  Cowling's  rule  is,  "  to  add  1  to  the  ag«  of  tlie  child  in 
years  and  divide  by  2-1."  For  example,  if  the  uge  is  />  years,  add 
1  which  makes  I!,  and  divide  by  24,  which  gives  ^  or  \.  llcnce 
the  dose  for  a  child  aged  5  years  would  bo  imf-fonrth  of  that  for 
nn  adult. 

3d,  TItf  Sulisrription. — This  includes  t»]>eciul  instnictionsto  the 
dispenser  for  compounding.  Since  the  modern  a]K)thecary  is  pre- 
sumed to  be  suflicienlly  educated  to  deal  with  all  sorts  of  com- 
binations, the  physician,  as  a  rule,  contracta  the  directions  to  a 
word  or  even  a  letter,  thus:  M.  [muce),  S.  (iwdej,  F.  {Jiat). 

Krample : — 


B 

iwK'liAri  olhi  iMJlvoriih  . 

-  3'«' 

iiu»a) 

F(Ja()       p(-fpi.l;    d((riA) 

Km) 

rt-rt-) 

Kl(-.ta)      B 

MU. 

trtW      iHnrdw;     ditrid^ 

Into 

pMta 

cqwl      by 
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4th.  The  Signature  {aignatura  =  label). — The  directions  for  the 
patient  are  frequently  abbreviated  and  usually  begin  with  "Sig." 
or  "  S."  (=  «2^a,  imperative  of  the  verb  aigno,  "to  mark;   to 

label ") ;  sometimes  with  :   "  Misce,  detur  cum  signatura " 

(mix  ;  let  it  be  given  with  the  directions  ....). 

Among  American  physicians,  the  directions  are  rarely  given  in 
Latin,  to  avoid  any  possibility  of  misinterpretation ;  also  for  the 
sake  of  the  patient,  who  should  fully  understand  the  directions. 
Hence  they  are  usually  written  in  full,  and  explicitly,  in  plain 
English. 

5th.  Following  the  instructions  for  the  patient,  the  physician 
signs  either  his  name  or  initials,  with  date.  The  name  of  the 
patient  should  always  be  written  in  the  upper  or  lower  comer  of 
the  prescription,  in  order  to  avoid  any  error  on  the  part  of  the 
dispenser  or  the  patient. 


LATIN  TERMS  AND  ABBREVIATIONS  OFTEN  USED  IN  PRE- 

SCRIPTIONS. 


Word  or  Phrase. 


Usual  Contraction. 


Ad, 

Ad  duas  Hces, 
Ad  aecundam  vicem 
Ad  teriiam  vicem ^ 
Adde,    .... 
Addantur^     .    . 
Addendus^    .    . 
AdhibcnduH, 
Ad  libitum,  .    . 
Admoi'e,    .    .    . 
Admoreatur, 
Agitato  r<ise,     . 
Aliquot,     .    .    . 
Alter,     .... 
Alternis  horia, 
Alvus,    .... 
AmpluA,     .    .    . 
Ampulla,  .    .    . 


Ana,      .... 
Aut,     .... 
Aqua  J     .... 
Aqua  bul liens, 
Aqua  communis, 
Aqua  fervens,  . 
Aqua  flu  Hal  is, 
Aqua  font  ana, 
Aqua  pluvialis. 
Bene,     .... 
Bib<;      .... 
Biduum,    .    .    . 
Bis,    .    . 
Bit*  in  die,  or  bis  in 
Bolus 


dies^ 


Ad  2  vie. 

Ad  sec.  vie. 

Ad  3  tiam  vie. 

Add. 

Add. 

Add. 

Adhib. 

Ad  lib. 

Admov. 

Admov. 

Agit.  vas. 

Aliq. 

Alt 

Alt.  hor. 

Alv. 

Amp. 

Ampul. 

A,  or  aa,  or  aa. 

Aq. 

Aq.  bull. 
Aq.  com. 
Aq.  ferv. 
Aq.  fluv. 
Aq.  fout. 
Aq.  pluv. 

Bib. 
Bid. 


Ik>l. 


MBAimca. 


To,  or  up  to. 

At  twice  taking. 

For  the  second  time. 

For  the  third  time. 

Add. 

Let  (them)  be  added. 

To  be  added. 

To  be  administered. 

At  pleasure. 

Apply. 

Let  (it)  be  applied. 

The  vial  being  shaken. 

Some. 

The  other. 

Every  other  honr. 

The  bellv. 

Large. 

A  large  bottle. 

Of  each. 

Or. 

Water. 

Boiling  water. 

Common  water. 

Hot  water. 

liiver  water. 

Spring  water. 

liaxn  water. 

Well. 

Drink  (thou). 

Two  days. 

Twice. 

Twice  a  day. 

A  large  pill. 
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LATIN  TERMS  AND  ABBREVIATIONS  OFTEN  USED  IN  PRESCRIP 

TIONS.— am<»ine«/. 


Word  or  Phrase. 


Usual  Costractiox. 


Mkanixo. 


Bulliat  or  BulUant^     .    .    . 

CalefcuAus^ 

CauU^ 

Cape^ 

Capiaty      

CapHulOj 

Charta, 

Chartid€L,  ....... 

CibuSy 

Cochlear^  or  Cochleare,  .  . 
Cochleare  amplum^  .... 
Cochleare  magnum^  .  .  . 
Cdchleare  parvum,   .... 

Cocdo,       

Coin,      

Cb/a/iira?  (dative),  .... 

Collutorium, 

Colly  riunij 

0>mp(Mi7tM,-cr,-iiifi,      .    .    . 

0»ici>tt4,-<i,-tcni, 

CongiuSy . 

ContusuSy-a^-umy  .... 
Coque;  Coquanlury  .  .  . 
CorteXf  gen.  CorticiSj  .  .  . 
Cras     (adv.) ;     CrastinuSj 

(a4J) 

Cras  mane  sumendus,      .    . 

Cra8  nocfCy 

ChJus,  CHJua-libety  .... 

Cum, 

CyaihuSy  or  Cyathua  vino- 

riu$, 

Da;  detury 

/v, 

DecaniOy 

Decern;  DecimuSy    .... 

Deifiy 

Deglutiatury      

Dentur  tale^  doaea  No.  Vy    . 

Diebua  aitemiSy 

Dilue ;  Dilutwf.-ay'Umy  .  . 
Dimidiu8y-ay'Umy  .... 
DividatHr  in  partes  aqualeSy 

DosiHy 

DrachmOy      

Eadem  (fern.) 

Ejusdemy 

EmesiSy 

El 

Exiende^ 

Fae 

Fiaiy      

Fiat  miaturay 

Fiat   pulvia    ei    divide   in 
ehartulaa  no  xiiy  .... 

FUni 

Fac  pilulaa  duodeeimy     .    . 


Ball. 
Calef. 

Cap. 

Cap. 

Capsal. 

Chart. 

Chartal. 

Cib. 

Coch. 

Coch.  amp. 

Coch.  mag. 

Coch.  parv. 

Ooct 

Col. 

Colatar. 

CoUat. 

Collyr. 

Comp. 

Concis. 

Cong. 

Contus. 

Coq. 

Cort. 

Crast 


Ciy. 
C. 


Cyath.,  C.  vinar. 
D.,  det. 

JL/cC* 

Decem. 


D.  t.  d.  No.  V 

Dieb.  alt. 

DU. 

Dim. 

D.  in  p.  teq. 

D. 

Dr.  or  3. 

£ad. 

Ejnsd. 


Ext. 

F. 

Ft 

Ft.  mist 

Ft.  pulv.  et  div. 

chart,  xii. 
Fnt ,  or  Ft. 
F.  pill.  xii. 


in 


Let  boil. 

Warmed. 

Cantiooaly. 

Take  (thou). 

Let  him  take. 

A  capsule. 

Paper. 

A  small  paper. 

Food. 

A  spoonful. 

A  dessertspoonful. 

A  tablespoonful. 

A  teaspoonful. 

Boiling  (noun). 

Strain. 

To  the  strained  liquor. 

A  mouth  wash. 

An  eye  wash. 

Compounded. 

Cut. 

A  gallon. 

Bruised. 

Boil ;  let  them  be  boiled. 

The  bark. 

To-morrow. 

To  be  taken  to-morrow  morning. 

To-morrow  night 

Of  which,  of  any. 

With. 

A  wine-glass. 

Give  ;  let  be  given. 

Of^  or  from. 

Pour  off. 

Ten;  the  tenth. 

Thereupon. 

Let  be  swallowed. 

Let  5  such  doses  be  given. 

Every  other  day. 

Dilute  (thou)  ;  Diluted. 

One-half. 

Let  it  be  divided  into  equal  parts. 

A  dose. 

A  drachm  (60  grains). 

The  same. 

Of  the  same. 

Vomiting. 

And. 

Spread. 

Make. 

Let  be  made  (sing.). 

Let  a  mixture  be  made. 

Let   a    powder    be    made,   and 

divide  it  into  12  papen. 
liet  be  made  (pi.). 
Make  twelve  pills. 
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LATIN  TERMS  AND  ABBREVIATIONS  OFTEN  USED  IN  PRESCRIP- 
TIONS.—Ojn/tHiiaf. 


Word  or  Phrase. 


Fervens^ 

Filtra,       

Gargarismaj     .    .    .    . 

Gradatim^ 

Gutta;  GuUse,     .    . 

HaustuSy 

HebdomaSy 

Hora, 

Jdem^ 

In  dieSj 

Inter^ 

Jnternu8y-a,-umy  .    .    . 

Juxta^ 

LaCy  gen.  LtictiSy     .    . 

LotiOy 

Macera, 

MaffnuSy-a^-um^   .    .    . 

Mane^ 

ManuSy      

Mica  panis, 

Minimum^ 

3fi»C€y 

Mitte 

ModicuSy-ayUm^  .  .  . 
3fodo  pricscripiOy     .    . 

Notiy      

Non  repetatufy  .  .  . 
NoXy  gen.  NociiSy    .    . 

NumerOy 

Omni  hortty 

Omni  mane y  .  .  .  . 
Omni  node,  .... 
Part  it  in  ticibuSy  .  .  . 
Pastitlus;  Pastillumy  . 

Per 

Piluloy       

Pwulumy 

PotuHy 

PrivparatuSy-ay-um, 
Primuii.-ay'Umy     .    .    . 

Proy       

Pro  re  natUy      .... 


Usual  Contraction. 


PiiIriM 

Quantum  libet, 
Quantum  Hujffiviaty 
Quaque  (abl.), 
QuartuHy-Hy-uniy  . 
Quatuory  .  .  .  . 
Quinque,  .  .  .  . 
QuintuH,-a,-umy  . 
QuotidiVy  .  .  . 
Kevipi\  .... 
Iieliquu8,-a,'umy  . 
Repctatury  .  .  . 
S*ttu  ratus,  -a,  -wi/i, 
iiSfci/u/fi,     .    .    .    . 


Ferv. 

Garg. 

Grad. 

Gtt. 

Haast. 

Hebdom. 

H. 

Id. 

lud. 

Int. 

Lac. 
Lot. 
Mac. 
Mag. 

Manas. 

Mic.  pan. 

M.  or  inin. 

M. 

Mit. 

Modic. 

Mod.  pr8B.*»o. 

Non  repetat. 

No. 
Omn.  hor. 


Part.  vie. 
Pastil. 

Pil. 
Pocul. 

Pnep. 
Primus. 

P.  r.  n. 


Pulv. 

Q.  lib. 

Q.  8. 

Qq. 

Quart. 

Quat. 

Quinq. 

Quint. 

Quotid. 

Kept. 

Sat. 

Scat. 


Mkahiko. 


Boiling. 
Filter  (thou). 
A  gargle. 

By  d^^rees,  gradually. 
A  drop ;  drope. 
A  draught. 
A  week. 
Ad  hour. 
The  flame. 

Daily,  or  from  day  to  day. 
Between. 
Inner  or  Internal. 
Near  to. 
Milk,  of  Milk. 
A  lotion. 
Macerate. 
Large. 

In  the  morning. 
The  hand, 
Crumb  of  bread. 
A  minim. 
Mix. 
Send. 

Middle-sized. 
In  the  manner  prescribed. 
Not. 

Let  it  not  be  repeated. 
Night 
In  number. 
Every  hour. 
Every  morning. 
Every  night. 
In  divid^  doses. 
A  pastille. 
Through,  By. 
A  pill. 
A  cup. 

Drink  (noun). 
Prepared. 
The  first. 
For. 

Occasionally,    as    occasion    de- 
mands. 
A  powder. 

As  much  as  is  desired. 
As  much  as  is  sufficient. 
Each,  or  Every. 
Fourth. 
Four. 
Five. 
The  fifth. 
Daily. 
Take. 

Remaining. 
Let  it  be  repeated. 
Saturated. 
A  box. 
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LATIN  TERMS  AND  ABBREVIATIONS  OFTEN  USED  IN  PRESCRIP 

TIONS.— Om/iiiifed. 


Word  or  Phrask. 


Usual  Contractiox. 


Serupulum,  .    .    . 
Secundrm  ariem, 
Secundus-at'umj  .    . 
Semi9y  gen.  SemiaM, 
Sfpt^m,     .... 

Sex, 

Siffna, 

Simuly  .... 

Sine, 

Solre, 

SomnuSy    .... 
Staiim,      .... 

Sume^ 

SuprOy       .    . 

Talis, 

Ter, 

Tar  in  die,  or  Ter  die, 

Tere, 

TnTtiuHy-ay-umj 

Tr^ 

7Vi<fifuifi,      .    . 

Ultimo  priBScripiuBf 
C/fUi,      ..... 
UndOy       .... 
Utdictum,    .    .    . 
Van  ritreumy    .    . 
Vel,   ... 
Fin  urn,     .... 
Vires  (plus.), 
Viteilus,    .... 
VitreuSy-ay-um,    . 


Scmp.,  or  9. 

S.  A. 

Second. 

Sfi. 

Sept 

Sig. 


Solv. 
Somnns. 
Stat. 
Sam. 

Tal. 

T.  i.  d.,  or  T.  d. 

Tert. 

Trid. 

Tus. 

Ult.  pnesc 

Una. 

Unc  or  3. 

Ut  Diet. 

Va«  vit. 

Vin. 
Vir. 
Vitel. 
Vitr. 


Mkaxino. 


A  scrapie  (20  grains). 

According  to  art 

Second. 

A  half. 

Seven. 

Six. 

Write,  or  Mark  (thon). 

Together. 

Withoat. 

Dissolve. 

Sleep. 

Immediately. 

Take  (thoa). 

Above. 

Sach  a  one. 

Thrice,  or  Three  times. 

Thrice  daily. 

Rub  (thoa). 

Third. 

Three. 

Three  days. 

A  coogh. 

The  li^  ordered. 

Together. 

An  onnce. 

As  directed. 

A  glass  vessel. 

Or. 

Wine. 

Strength. 

Yolk. 

Made  of  glass. 


FOREIGN  PRESCRIPTIONS. 

German  prescriptions  offer  some  differences  of  nomenclature, 
particularly  in  the  use  of  the  adjective,  thus : — 

E .     Kali  hydrojodici, 5.0  (Kaliam 

Hydrojodicnm). 

Aqas  camphoratce, 50.0  (Aqaa  cam- 

phorata). 

Syrapi,  . 120.0  (Syrapas). 

Rendered  into  Anglo-Latin : 

Potassii  lodidi, 5.0 

.\qa8e  Camphorse, 50.0 

Syrapi,      120.0 

Thus  Natrium  aceticum  is  written  for  Sodii  Acetas ;  Ferrum 
jodatum  for  Ferri  iodidum ;  Ferrum  sulfuricum  for  Ferri  Sulphas, 
etc. 

A  few  physicians  of  the  old  school  still  employ  some  cabalistic 


384 


HANDBOOK  OF  PHARMACY. 


signs*  (Fig.  383)  derived  from  alchemistic  times;    and  certain 
obsolete  terms  are  occasionally  employed  to  designate  well  known 


Aqua.  ^ 
Aqua  fontana.  ^TP 
Aqua  pluvialifl.    TT) 

Aurum.    0 
Argentum.   J) 
Camphonu    •^i 

Crystallum.  )(  )( 

Cuprum.  Q 

DestillatuB.  Q. 

Femun.  ^ 

Poison,  jft 
Hydrargyrum.  H 
Nitrum.  ^^ 

Phoephorus.  J\ 

Plumbum,  h 

Precipitatus.  "^ 


Fig.  383. 

PulTia.  5 
Saocharum.  ff 
Acidum.  JL 
8aL0 
Spiritos.  ^ 
Spiritus  Vini  rectificatua.  ^&£\ 
SpirituB  Vini  rectiflcatiasimoa.  ^ypS 

Stannom.  ^1 
Stibium.   ^ 
Omni  bora.   X^ 
Sablimatum.  "^^ 

Sulpbur.  ^ 
Tartarum.  Q 
Vitriolum.  (g 

Vitrum.  W 

Volatile.  /\ 


remedies.    The  following  table 
terms.f 


will  explain  a  number  of  such 


For  Acetam  plambi 

read  Liqaor  Plambi  sabaoetatis. 

"         '*      satuminam 

(t 

((                 ti                     u 

'*    Aqnanatarni 

(( 

**    dilutiis. 

"'       "     phagedsnica 

ii 

Lotio  hydrargyri  flava. 

'*       "     fontana 

t( 

Aqua  para. 

''   Aquilaalba 

t( 

Hydrargyn  sabchloridam. 

' '    Flores  benzoes 

(4 

Acidum  benzoicam. 

"        ' '      napha; 

i( 

Flores  aarantii. 

LL                    11                    •             • 

zmci 

(( 

Zinci  oxidum. 

''   Gammi  raimofve 

(( 

Acacia. 

"    I^apis  infernal  is 

(1 

Argenti  nitras. 

"    Magisterium  bismuthi 

t( 

Bismuthi  sabnitras. 

"    Mercuriua 

(( 

Hydrargyrum. 

'*    Natmm  carbonicum  aeidulum 

li 

Sodii  bicarbonas. 

**    Natro-kali  tartaricum 

U 

PotA88ii  et  sodii  tartras. 

"    Nihilnm  albam 

u 

Zinci  oxidum. 

*'   Oleum  anthos 

t  li 

Oleum  rosmarini. 

•'    Protojoduretura  hydrargj-ri 

«  • 

Hydrai^ri  iodidam  viride. 

'   iSacchamm  Hatumi 

it 

Plumbi  acetas. 

*'   Salamanim 

ii 

Magnesii  sulphas. 

''     "   mirabile 

■      11 

Sodii  sulphas. 

''    Sapo  viridis 

ii 

Sapo  mollis. 

'*   Spiritus  Mindereri 

(( 

Liquor  ammonii  acetatis. 

'  *   Tinctura  thebaica 

tl 

Tinctura  opii. 

'*   Acidum  phenylicum 

li 

Acidum  carbolicum. 

''   A(|ua  amygdalarum  amararum 

n 

Aqua  laurooerasi. 

*  *   Calcaria  usta 

1 1 

Calx. 

*'   Cortex  china: 

u 

Cinchona. 

'^   Chininum 

(( 

Quinina. 

•  Real-EDcyclopoidie  der  Pbarmacie,  by  Geiaaler  and  Moeller,  YoL  I,  p.  23,  Wien. 

t  Selected  (with  alterationa)  {torn  "  Tbe  Art  of  Diapensing,"  ChemUt  amd  DruogUl^  London. 


^^^^^                                   TOE  ART  OF                                                                 '-iS'y            ^^M 

Fbr  PloRS  cins                                        rmrl  Santoaica                                                    ^^^H 

;;  ■^""i                        ;;  (^'>>^>k<''                        ^^H 

HynT&TKyTiiiQ  fUQidJLfo-niciiiorAl.            nynrur)£yriiai  iiiiiMtoninTLii^ir                     ^^^^^^| 
"    Kuliam                                                 "    PutuMium.                                                   ^^H 

"    Kali                                                            PutMO.                                                        ^^M 

"    LiDimcDlum  voUtile                           "    Lin imiinmin  amnionic                              ^^^H 

"    Kadix  liqniritiui                                   "    (iljcyrrliixa.                                                 ^^^1 

"   Liqnor  amutunii  caoRtiei                  "    I^iquor  Amoionue.                                  ^^^| 

"   NatriDiu                                                ■■    SodJDln.                                                        ^^H 

"   NnUum                                                 "   8u(lu.                                                             ^^^1 

"   Semen  stryrhni                                    "    N'ai  vomica.                                                 ^^^H 

"   TkrUros  tlepiinitas                             "    PotuMii  liibutna                                        ^^^1 

nitUniuitin                           "    PdUaaii  et  KMlii  Urtras.                              ^^^1 

Htiliiuliu                              "    Anlininnii  et  potuwii  Inrtn*.                    ^^^| 

"   Unci,  opii  hentuln)                            "    Tiiiituraopii  cKniplutratA.                          ^^^1 

The  quantities  ordered  are  always  understood  bi/  weight,  unle&s           ^^H 

specially  specitied.     The  metric  system  being  employed  exclus-           ^^H 
ively  by  tiie  Continental  countries,  a  few  typical  examples  aru          ^^^| 

given.  "  (Se«  also  Typical  Prescriptions.)                                                  ^^| 

Morph  mur. 0.U2                03                     ^^H 

Aquw  aniyKtl.  amar. 6.(J      or     5  '                          ^^^| 

A<iD.  dwUll ■Xl.ii            30                               ^^H 

K.     AmmoiiiiChloriili lOGm.                                       ^^^H 

Ext.  Givey rrh.  Fid 10  Gm.                          ^^^^^^^| 

Aqu»F«nDicoti, SSOQm.                        ^^^^^^H 

SarchaTi, Om.                    ^^^^^^H 

B-     KennM  mineral 0.10 gramme.                           ^^^| 

Gomme  arabiqua ,   .      q.  a                                            ^^H 

Eaii  de^illie 15U  gnmmcs.                              ^^^H 

TeiDt-  d'aconit. 6  koqiuh.                                  ^^^^| 

Sinip  diooude, 30  gnuumok                            ^^^| 

"TABLE  OF  TERMS  LIKELY  TO  OCCTR  IX  FRENCH  AND  GERMAN'            ^H 

KBft*CRTl'TI0N8  ■'  •                                                              ^^| 

A,  Fr.,  to.  or  ;  Trow  \  quatie  paijueta 

Aqna  ralmrio,  G,  L.,  lime  water.                          ^^^| 

(Uiroaorfonrpowdi-n-l, 

Aqua  rhlorato,  ft.  L.,  chlorine  water.                   ^^1 

-ti«^h.  Gw..  Mippt^r     Dm  von  diwpu  i 

Anttrnntrin.  Grr,  lupis  dirinna.                            ^^H 

of  thmw  pilU  iN-rore  anptxT  1                  1 

Aa'ltal^  Fr.,  nilrntc.                                             ^^^H 

A<?ide  Motique.  Fr.,  mXxln  odd.                  1 

Act*  -  Oer..  cnnstic.                                 1 

Itaadrarhe.  />..  Kolilbrster'a  akin.                        ^^H 

AxtJMUln,  ilrr..  imMlic  potaah. 

BiMNin,   QfT.,    hottw.     i^hB   Biwni   ini              ^^1 

Tvae  ta  nehmeo  nof  drri  Galicn  ver-              ^^H 

biaulphide.                                                  , 
A1«abo[  d«F  aonlVtv   A-.,  carhon   hlaal' 

thrill.       rSlx    bnlnm   to    br    ukMi              ^^M 

A«X\i.  divided  into  three  d<wea. )                        ^^M 

Blauboli.  Orr..  lo^wo..!.                                         ^H 

y«lIow  waab.                                         1 

Bui.  fV.,  bolafi.      Apreiidre-ix)->l>par              ^^H 

'■ii«m.«-l.iilD.-tkalli>aodni.UtlD.*>aoi>k>><dbi<><rauB*adB«BullMrRD»iiM>>c«>Mrl«.                ^^H 

J 
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jnnT  en  les  partOKeant  en  troie  dosfs. 

(Six  Imlnsw  to  bie  taken   every  day, 

dividing  them  iaUi  three  dose&t 
Bourdaiue,  Fr.,  Khnmnns  Pranguln. 
Colcaria,  G.  L.,  cutx  or  ualciuiu. 
Carboneuiu,  G.  L.,  carbon. 
C«rboniciu,-a,-uiu.  O.  L.,   carbaoao,    i>t 

carbonaU). 
Qiattre  potentiel,  Fr.,  caustic  potaab. 
ChamamiUa  valvaHs,  O.  L. ;  Mntrirsris 

chiiiuomilla,   L. 
Chaax.  Fr.,  lime. 
Cfainin,  Ger.,  qoiDine.. 
Cbininam,  0-  L.,  qDinine. 
Chl(iratiis.-ii.-Qni,  O.  L.,  chloride. 
ChlorBanreg,  Otr.,  chlorate. 
Cinchoninam,  Q.  L.,  rinutioniDe. 
Citricaa,-a,-um,  Q.  L.,  citrate. 
Coccionella,  G'.  L.,  eochineaL 
Colla  pUciani,  O.  L.,  ichthyocolls. 
Colon curdj,  /V.,  wadding. fotlon  wool. , 
CoQCher.  Fr.,  brd-time,  going  to  bed.    A 

prendre  drux  pilalMavant  le  concher. 

(Two  pillK  to  he  tukea  at  bc<l-linie.  | 
Cyaiiatun,-a,-am,   O.   L.,  cyaniduni,  cy- 

Cniller^e  JL  cafS,  Fr.,  t«aapoonful.  I'ne 
cuitlcrfe  i.  cafS.  an  am  d'lioe  attaijue 
detoui.  (A  tenapoouful  to  be  takeu 
if  the  rongh  comea  on. ) 

Cuiller^e  I  mupc.  Fr.,  tablespoon  fill. 
Prenei  nne  onillerfe  4  scnipe  tooiwi 
lea  deoi  benrrs.  (One  lablvspootil'nl 
every  two  hour«.1 

Dower'scbaa      I'ulver,     Ger.,      Dover's 

L'effet  votiln,  Fr.,  tbe  deeired  effect. 
Une  cuiller6e  k  caf6  tontca  lea  demi- 
faenrcn  jusqn'A  I'effpt  voala.  (A  tea- 
apoonfal  every  half  liour  till  it  nets.) 

Eimpritziin)!,  Qrr.,  iiijectioii. 

KiMneig.  Grr.,  gladnl  acetic  Hcid. 

EmplHBtmm  adbadiiviim  angUeiini,  O. 
L.,  conrt  plaster. 

Eaip1a»lrum     pieatuiu,     G.     L..   pitcli 

Bneu,  Oct.,  monl.  I 

I'>nig,  Grr.,  vinetcar. 

Eanliiffel.  Orr.,  tablespoon.  Alls  Kwet  ' 
Stonden  eioen  Eailoffel-voll.  (A  ' 
tableapnonfQl  every  three  bouis.) 

PerrucyMutnBi-ai-uiii,  O.  L.,  ferrocynn- 

Plaaehc,  drr..  Imltle.  ScbUttelo  Bie  die 
F1aw'h<>,     (8hako  tbe  battle.) 

Fois,  ».,  time.  PreneK  en  qnatre  Ihia  : 
k  une  tleuii  benne  d'inlenalle.  (Tu  ' 
Im  taken  in  tout  partiuna  at  intervals 
ofhalfan  boor.) 

Uoiiil«»,  Fr,  drops.  A  prendr*  itix  | 
Routlea  trois  (bin  par  jour.  (Teu  < 
dtnpa  to  be  taken  thrice  daily.) 

OIm,  Grr..  kUub,  tiiDibler, 

Tttnvhialg.  Grr.,  motion  miet.  I 


lloUensteiu  Grr.,  silver  nitnte,  Inoar  j 
canstic. 

lodore  de  Ibnuyle,  fV.,  iodoform. 

Kiihl^niHilire,  Grr.,  carbiillic  iwdid- 
KUmmel.  Orr.,  cnraway. 

A  jean,  Fr.,  fastiiuc.  Prraei  d««z  I 
on  Iniis  de  cm  iiilules  ii  jean.  (Tak*  I 
two  or  tbmj  of  these  {uUs  laatiag.) 

Ldtwerge.  Grr.,  elnrtoniy. 

Lavetoent.  F^.,  Boeraa. 

Limonude B^fa«,  Fr.,  effervnomt  oUine. 

l.iijuiritift,  O.  L..  gtycyrrhiM. 

Mai,  G'rr.,  tirnt<,  porUoii.  Aufvier  Ma)  j 
in  balbstUndlicen  ZwischenrUnnpii  j 
to  nehmen.  (To  he  takm  in  tinr  j 
portions  at  intervals  of  balf  an  biiur.) 

MJtta^teosen,  Ger.,  dinner  (proiierly 
'niiti-day  tneal').  Dieses  Polver  nii- 
mittelbar  vor  dem  Mitta|i?r»ra  m  | 
nehmen.  (Tbis  powder  tu  be  tMk 
immediHtely  befnn?  dinner.) 

Natrium,  G.  I..,  sodinm  ;  Xalrtim. 
L.,  soda,  sodium  oxide.  ■ 

NUcntern,  Gcr.,  sober,  fiistinit.  Vlcrnder  ] 
secbs   von  diesen  Pitlen  nUchlem  m   I 
nehnien.     (Four  or  six  of  tbeae  piila  I 
to   be  tAking  fusting,  or  before  bmUt- 
laat.) 

Oblate,    Grr.,    wafer.     Kin  Pnlver    tor   \ 
der   Mahlzeit     in    einer    Uhlate 
nehninn.     (A  powder  to  be  Ixkcti  ii 
wafer  before  meulA.) 

Ordonnance,  Fr.,  prescription, 

Onate,  Fr.,  wadding,  cotton  wool. 

Pain    azyme,    Fr.,    wafer.     Un  de  t^ 
pngiietB    k    prendte   ilaiis    dtl     peun    I 
nzyme  avniit  le  repns      lOne  of  tlwse   ] 
powders  to  be  taken  in  a  wafer  bfRirx    j 

Paqiiet,  Fr.,  a  packet,  powder.  A  prvn- 
dro  111!  pa(]Uet  loutrs  les  deux  heores. 
(One  powder  to  be  taken  every  two  1 
honrs.)  On  prend  nn  de  ne  paque' 
peu  de  tempsavonl  I'atlaiiue  defldvr 
lOne  of  these  powders  to  be  taken  | 
sbortly  before  tbe  lever  Bt. ) 

Punta  nuniniiMn,  G.  L.,  pHledeKnimnavfi  | 
Fr.  Manthiuallow  paste. , 

Piutilles,  Fr.,  luzengee.      A  prendre  _. 
i|Uatni  Jt  six  pMBtllloi  parjonr.     (Fbac   | 
to  six  lownges  to  lie  taken  daily.) 

Pastillen,  Qrr..  loxenge".  Man  ulmmt  I 
von  diesen  Pontilleti  uuf  eiomKl  nar  1 
eiue  slip  xwei  f^tnnden.  (On*  only  of  I 
these  lo»>u||p-8  tn  lie  tHken  every  two  f 
Hon  IS.) 

Pierre  A  caDttre.  FV.,  canstir  putaah. 

Pillen,  Ger..  pitU.  Zwei  I'illeD  jedsn  I 
Abend  vnr  dem  Znbctt«.tcehen.  (Two  J 
pilU  every  evening  heAire  goiag  tu  1 
bed.)  ' 

Pilnles,  Fr.,  pills.     Dcnx  pitnlm  cbaqnc 
wir   avanl   le   coucber.      (Two   pill«   ' 
every  eveninic  before  piioR  to  tied.) 
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PiiicM  -f*"., »  pinch,    Infusei  nne  pinc^e  | 
<le  cfs  lierbra  uvec  an  ileiui-litrud'eBa  i 
iMiuillnnte    ponr    Tuire     une     tusne. 
Iliiruse  a  piDcli  of  thaw  herbs  in  luklTa  i 
piut  of  watei  to  tiiakt  u  ilrnaghl. ) 
rolaatie  it  la  chanx,  ^>.,  otllslii:  potaah. 
VaUoa,  Fr..  mixture,  polion.  I 

I'uadrp,  Fr.,  powder.    Maliu  ft  Boir  one 
poDdre  dix    minatce  uvHiit  le  repos.   I 
(UDe    powder    eveiy     niiiniinK    and  ' 
pveniaUi  ten  niinntm  heforv  iiiealB.) 
I\>udre  aliexil^ra  Fr.,  Diiver'a  Powder.      ' 
r<iii<1re  anoiline,  Fr.,  Dover's  Ponder.      | 
I'oudre    iliapbor£tii)Ue,      Fr..     Dover's  , 

I*oudr«  gazeuae,  or  Poudre  gazifi^re  par- 
pitive,  Fr.,  SeidliU  powder.  I 

Pundre  tpuog^oe,  Fr.,  eOcrvnunt  or 
gazogene  pDirder. 

Poudre    ptvaiekae    neotre,     Fr.,      toda 

Poudre  gaiai;6tie  laxative,   Fr.,  Seidlita  | 

Pondre  Savory,  Fr..  Seidlitz  powder. 

Pondre  Hadori&qiie,  Fr.,  Dover's  Pow- 
der. 

I'rtBcr  par  le  oez,  Fr.,  to  bddRI  Poor 
priier  par  le  no  dni)  on  six  foiii  pur 
jonr,  (To  be  BaaAWl  Qve  or  six  times 
daily.) 

Pulver,  Grr.,  powilet.  Eiii  Pnlver  jeden 
Morgen  und  .^bend  zeha  Minuteu  ror 
deiu  E«eD.  (One  powder  every  morn- 
ing and  rveuinii,  t«n  minntes  before 
meals.)  Man  minmt  ein  Pulverkurx 
TOT  FiehFmnrnll.  (A  povrder  to  be 
taken  aborlly  before  the  fever  fit.  I 

Pulvis  aetaphDrua,  Q.  L.,  eflervcAcent 
powder,  giuwgene  powder,  tuda  pow- 
der. 

Palti*  B^niphanu  laxann,  O.  L., 
Seidliti  powder- 

Pnlvis  gnnimosos,  G.  I..,  pulvis  trs^- 

Rjlurherkenchcn,  Ger.,  ruminating  pas- 
tilles. 
BUnelieresMg,  Grr.,  toilet  or  dtaiDlectiiig 

Rvptts,  Fr.,  niealB. 
Rexppt,  G<r.,  prettcTipiion. 
Riechesiig,  Grr.,  aroiiialii^  linrgar. 
Haindoux,  Fr.,  lani. 
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iwei  Pillen  «o  nnhrnvn.     [Two  irills 

to  be  token  at  bed-time.) 
Srhnupfen,  Gtr.,  to  uiulf.  FaatUa  nochs 

Mai   im   Tuge  Euschnnpfeti.     iTo  he 

sniifTeil  five  or  six  tiuuti  diiily, ) 
Si-hwarxrt    Wa»er,   Cler.,   black   waab, 

lotio  Digm. 
Scliwefel,  (I'cT.,  Hnlpbllr. 
Si'hwefiige  Sinie,  Grr.,  iialphnToiui  add. 
Srhwefelsiinre,  Grr.,  sulpharie  luHd. 
Sebnni,  G.  I.,  levam.  snet. 
8el  de  lull,  Ft.,  milk  sugar. 
Sanfre  vAgAtal,  fr.,  lycopodinnu 

Snere  de  Satume.  Fr.,  lead  acetate. 
Sa1furaias,-a,-am,(?.  L.,  "aulphn rated." 

salphidum,  snipbaretam,  sulphide. 
Soiniriuaa,  u,<nm,   G.  L.,   "sulphuric." 

KUllibns,  snipbute. 
Table, /"r.,, table.  Se  meltre  ft  table.    |Tn 

dme. )     A  prendre  deux  de  ces  pitalrii 

en  se  mettant  ft  table.     (Two  pills  lo 

he  token  l>erore  dining. ) 
TiilTelJui  d'Angleterre.  A'..e<>urt  pinaler. 
Turtoms  boraxntus,  O.  L.,  soluble  tartar, 

pntiwainin  bon>-tnrtrat«. 
Tartums  depnnilns,    G.   L..    fiolaraium 

acid  tartrate,  eicara  of  turlar. 
Tartams    natmnatufei,    G.    [,.,   Kix'lielle 

Mit,  potaaaiDin  and  sudium  btrtntte. 
"ntrtama  stibiotns,  (I.  L.,  tnrtnr  emetic, 

antimoniDiii  tartanitiiiii. 
The>ell>flret.  Grr.,  a  leospoou.     Eiu  Tbee- 

luflD-lvoll,  u  teocpoonfal. 
Tisane,  Fr.,  dmDttht,  Die<lical«d  drink. 
Tisih.    Grr.,    table.     Zn  Ti»he  |,-elieii. 

CD)  take  a  menl.)    Man  nehine  zwei 

von    di(«en    Pillen     wenn    man    in 

Tisrlie  itetit.     (TlUte  two  pills  before 

Trifotiuni  fihrinnm,  G.  L,  Menyanthes 
IrilnliHttt,  hnckbeim. 

Tropfen.  Grr,.  drop.  Drei  Ual  dm 
1^)^  zebu  Tropfen  zn  nehmen.  \Tmi 
drops  to  l>e  taken  thrice  daily.) 

Vemrdnunit.  Grr.,  prewription. 

Verrr,  Fr.,  glasit,  tumbler,  Un  verre 
d'e«n  sncr^  (A  tnmhIeT  of  sugar 
and  water.) 

WasHetstolT,  Grr.,  hydrogen. 

WeinsteinAum,  Grr.,  tartaric  adi I. 

WirkuDK.  Orr..  action.  elTects.  Ein 
Tbeeliiff^h-oll  alle  halbe  Sinndoi  bi* 
znTWirkunitzuuebnien.  (Takeatea 
spuouful  eteiy  baLf-bour  DDtU  it  acta. ) 
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HOMtEOPATHIC  DISPENSING. 

Homoeopathic  medicines  are  prepared  in  the  form  of: — 

SoluUovs  ill  water,  aluohol,  or  a  mixture  of  these,  or,  very  rarely, 
in  ether,  glycerin,  or  synip. 

Tritwralions  with  sugar  of  milk. 

Liquid  AUaKiutions. — Pilules  and  globules  are  merely  forms  of 
dispensing  the  liquid  attenuations. 

The  mother  tinctures  are  of  the  strength  of  10  per  cent.,  based 
on  a  percentage  of  rfrj/ plant  Should  the  fresh  plant  be  employed, 
the  amount  of  moisture  is  estimated  and  a  corresponding  quan- 
tity taken.  The  process  of  attenuation  (dilution)  begins  from  h 
point  termed  "zero,"  which  is  marked.  This  represents  usually 
the  pure  medicinal  substance.  The  strong  or  mother  tincture  is 
marlced  f^.  The  tii-at  decimal  (Ix) attenuation  contains  10  percent 
of  the  tincture;  it  is  made  by  adding  10  parts  of  mother  tincture 
to  90  parts  of  the  diluent.  Or,  it  may  be  made  aa  follows: 
Select  a  clean  half-ounce  bottle  with  a  good  tight-fitling  cork; 
then  put  in  20  minima  of  the  mother  tincture  and  180  minims 
of  alcohol  of  the  same  strength  ;  cork  the  bottle  and  shake.  This 
constitutes  the  first  decimal  attenuation,  and  should  be  marked 
Ix.  Each  subsequent  attenuation  is  prepared  in  like  manner 
from  the  one  preceding  it,  and  should  be  marked  in  oriler,  2x, 
3x,  etc.  This  constitutes  the  decimal  scale.  The  centesimal 
attenuations  are  prepared  in  the  same  way,  but  are  diluted  in  the 
proportion  of  1  in  100  instead  of  1  in  10,  and  are  generally  marked 
in  figures  1,  2,  3,  etc. 


HOMCEOPATHIC  TRITL'RATlONa 

Hahnemann  published  minute  directions  for  making  tritura- 
tions, and  his  method  is  still  adhered  to,  with  the  small  alteration 
of  the  quantity  of  sugar  of  milk  used  at  each  stage  of  the  pro- 
cess. He  recommends  that  1  grain  of  the  substance  be  triturated 
with  99  grains  sugar  of  milk  for  one  hour.  It  is,  however, 
recommended  in  the  Horaceopathic  Pharmacopcoia  lo  use  the 
proportion  of  1  to  9,  as  it  is  found  that  a  better  and  mon.'  ()erfect 
mixture  results.  The  .substance  is  to  be  first  triturated  in  a  dean 
Wedgwood  mortar  with  an  equal  amount  of  sugar  of  milk,  a  lioni 
or  ivory  spatula  being  occasionally  used  to  scrape  the  mixtuiv 
from  the  sides  of  the  mortar.  This  completes  the  first  stugv  of 
the  process. 

Tiie  second  stage  consists  in  adding  and  mixing,  as  before,  thnt 
times  the  amount  of  sugar  of  milk  used  in  the  nrst  stage.  The 
third  stage  consists  in  adding  and  mixing,  as  before,  fiiv  times 
the  amount  first  used,  when  the  trituration  is  regardeii  as  com- 
pleted, and  can  be  transferred  to  a  perfectly  clean,  dry  bottle, 
carefully  corked  and  labeled  Ix.    This  constitutes  the  first  deoi- 
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mal  attenuation,  coataining  1  part  of  the  substance  in  10.  For 
making  subsequent  triturations,  1  part  of  the  first  trituration  and 
9  parts  of  sugar  of  milk  in  tine  powder  nro  mixed  in  two  stoges  in 
a  manner  similar  lo  thai  employed  in  making  the  first  decimal 
trituration.  It  should  be  not^d  that  txiarso  sugar  of  milk  is  used 
in  the  first  and  second  stages  of  the  first  trituration  and  fine  sugar 
of  milk  in  all  subsequent  triturations. 

The  method  of  medicating  pills  and  globules  consists  in 
putting  a  suitable  quantity  in  a  clean,  dr>'  bottle,  and  ]>ouring 
over  them  a  sufficient  quantity  of  tincture  (of  tlie  strength 
required)  to  thoroughly  saturate  them,  shaking  the  bottle  in  a 
cireutur  direction  so  as  to  insure  them  all  being  equally  saturated, 
and  then  drying  them  by  allowing  tlie  spirit  to  evaporate. 

Tincture  tritunitions  are  a  form  of  powder  now  used,  and  for 
the  preparation  of  which  definite  instructions  are  given  in  the 
Horaceopathic  Pharmacopoeia.  Briefly,  they  are  prepared  by 
pouring  successive  quantities  of  tincture  on  sugar  of  milk,  con- 
tained in  a  mortar,  thoroughly  mixing,  and  allowing  the  mixture 
to  dry  after  each  addition  of  tincture,  so  that  the  strength  of  the 
powder  ultimately  obtained  represents  1  minim  of  tincture  in 
each  grain : — 

U .    Tinct.  NuciB  Vomicn,  Bx.    .   .  V 

Ai|UB!  iteetllL,         , fj  vj. 

M.    Ft.  miotani,  ciijascaputtcncbleiuiadDomafciMtcrUiBliotu. 
J^eelee  drops  of  the  mxlh  dilation  are  prcacribed. 

B.     Sncii  Vomirae, ....  i 

Sacvti.  I^tlis, q.  a 

Ft.  pulvis.     Mitte  vj. 

TVhi  groins  of  the  third  tlitulion  *re  Irituroteil  with  BDfficient 
Soj^r  of  Milk  SDd  made  into  povdera, 

li.     Pit.  Charanmiltic, A- 

Dinvl  »  pilale  to  be  taken  every  three  boars. 

Thro;  pilal«8  sstanited  with  tincture  of  the  IwcIJA  BtteDoatloD. 

B.     TinrL  DellitdaDtue.  3x,  ^.x\} 

AniissdMtill.,  fSUi- 

F't.     Min'e.     Dessertspoaufiil  eveij  aix  bonis. 
Tiircl.  Pnlantillm  fJ,  ....       nix 

.\<in!pdi«t f|fU. 

The  TiiivtDiv  of  Belbidonna  should  be  the  third  atteQuatton. 
Tlie  Tinct.  of  PulaatllU  sliould  be  the  mother  tincture  (10  per 
r«.t). 

B.     Trit.  Mermrii  sol,  flx, .    !?■  1 

Mitte  taUe  chart,  xij. 

This  iihinild  be  itiliited  with  n  little  Supir  of  Milk  he<hr«i 
itJTiilinK-  The  trituration  of  MercuriosSolabUis  is  prepared  from 
Snbiixide  of  McKtiry  <iI|{,U|. 
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soi,UBn.rnRS. 

In  the  compounding  of  prescriptions,  an  acquaintaDoe  wU? 
geiieml  rules  of  solubility  is  of  great  value  to  the  dispeusi^r.  For 
this  purpose  the  general  table  of  solubilities  in  water  (nornidl 
temperature),  as  compiled  by  Prof.  Atttield,  is  given : — 

Ac  HTATKS.— Sol  nW  e. 

AnsRNATES  and  ABSBSrrES.— Insolable.  eioppt  Ihoee  of  alkali  mftala. 

BbOM IDES. —Soluble,  eic»pt  Hg(oii«(  anil  Ag.— Sb,  Bi,  with  water  Ibrm  tiuDlnble  I 

Oxysnits. 

Cakbokateh.— Inaoluhlc.  except  tlioire  ofnlknli  ini<tals. 
Chlorides. — Soluble,  txivpt  Hg(onfi}  und  Ag.— Pb  Bpnringly. 
CITB AXES.— Soluble,  except  those  of  Mq,  Hg(on8),  Ag,  Sr— Al,  Bo,  Bi,  Cii,  Cn.  Pli. 

Zn,  sparingly  Holuble. 
Cya NT Dus.~> Insoluble,  except  Hr  (ic),  and  those  of  alkali  metaU  and  eattht^ 
HVDRATES.— Insoluble,  except  Ba,  Sr,  alkali  nietals.— Sr.  Cu,  Pb.sparinglvaolnble. 
Iodides.— Soluble,  except  Sb,  Bi.  Ao.— Ph,  Hg(ie).  Hglons),  and  Ag.  *p'i  iiulnbK 
Oxalates. — Insoluble,  except  alkali  metals — Sb,  Cr,  Peiic),  (ous).  Sn(i(;).  Bpnriattljr    ' 

soluble, 
OxiDKs.^Innoluble,  except  Ba,  Sr.  Ca,  8Dd  atkali  metals. 
NrrRATE8.-Soluble. 

Sulfates.- Solo ble,  except  Ba.  Sr.— Ca.  Sb,  HgfousI  sparinglv  icliihle. 
Sulfites.— .Soluble,  except  Al,  .Sb,  Hi.  — Fc(oua),  Ca.  Mu.  Ag,  Zn,  upariDKl?  wluWe. 
TABTKATE3.— Soluble,  except  Sb.  Ba,  Bi.—Ca,  Fe<i)UB|,  Pb,  Mu,  Ilg(ic|,  (ous),  St, 

Zd,  sparingly  soluble. 


EXPLOSIVE  MIXTURES. 

Certain  cheiuicjil  compounds,  when  brought  together  under 
favorable  conditions,  either  give  rise  to  violent  reaction,  or  favor 
the  formation  of  new  bodies  which  explode  on  the  application 
of  mechanical  force.  To  give  rise  to  such  violent  or  explosive 
reactions  all  favorable  conditions  must  be  fulfilled,  hence,  in  order 
to  operate  with  such  bodies  with  safely  we  must  avoid  these  con- 
ditions as  much  as  possible,  bv  such  precautionsas  previous  dilu- 
tion of  the  active  agents,  avoiding  pressure  or  force,  lieat,  etc. 

The  following  list  *  is  a  general  classification  of  such  bodies  as 
arc  liable  to  give  rise  to  such  difficulties, 

KXPLOSIVB    BoniKS    and    MlXTtJBK3.t 

I.  Spontancoimlt/  IiifamvtaAU  Bodies. 
Phosphorus  (also  subsulphide). 

Com[)Ounds  of  methyl  and  ethyl  with  Al,  Zn,  B,  As,  Sb, 
etc. 
II.  Uodica  KTi.Wi  Explode  on  Hatting. 

Ainmoiiium  nitrate  (when  suddenly  or  strongly  heotolV 
Chlorine  monoxide  (CljO),  trioxide  (CljOg),  tetroxide 

(CI/),). 
Mercurous  oxalate. 


•Rnnn  thU  wblM  :  "  Kiplotln-  DodJs* 
tU-IM.    AaMtiur  unmr  on  IhU  •ul>;«i  I. 

■H  nlw  "  All  or  UliiH-nilnc,"  lAiiiduii.  O, 


ml.  iSnio.  Plwr.  jWn..  tMi|    . 

'  llii.  uiii^iili  nr,  Rio-'*  utiel*.    I 
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Urea  nitrate  (suddi'tily  heated). 

Most  orgmiic  uilro-siib»litulio7i  compouads,  coiituinmg 
tli«  groii[)  NOj, 

Picric  acid  explodes  when  quickly  heated  in  a  coiitined 
space. 

Picpates  when  strongly  heated,  especially  in  a  confined 
space. 

Hypophosphite8(al8o  in  solution)  when  heated  too  high. 

Silver  Chlorite  (AgClO,)  explodes  at  105°  C. 

Silver  oxalate,  citrate.  I'umarate,  nmlate. 

Ammonium  iodate  and  neriodate. 

Chlorates  explode  when  heated  in  presence  of  combusti- 
ble bodies. 

Methyl  and  ethyl  nitrate;  their  heated  vapor  explodes. 

Permanganic  acid. 
Ill,  Bodies  whkh  Erplodtan  Peraiasion  or  when  TYiturated. 

Suhstanct's  which  contain  carbon  and  oxygen  with 
nitrogen  in  a  feeble  state  of  combination  with  the 
entire  amount  or  a  portion  of  the  oxygen.  When  ex- 
plosion takes  place,  the  nitrogen  is  set  free,  and  the 
oxygen  unites  with  the  carbon  present  to  form  cjirbon 
monoxide  and  dioxide.  If  hydrogen  is  present,  it 
forms  water  in  the  shape  of  greatly  expanded  vapor. 
Certain  nitrogen  oxides  when  substituted  in  place  of 
hydrogen,  may  form  very  explosive  comjxiunds, 
such  as  nitroglycerin  or  the  hexanitrocellulose  (gun 
cotton). 

Chlorates  should  never  he  prescribe*!  in  powder,  mixed 
with  organic  or  inorganic  combustible  or  oxidizahle 
bodies.  Some  of  these  mixtures  should  never  be 
mixed,  but  dispensed  separately  or  in  solution.  When 
it  is  necessary  that  such  be  mixed,  the  greatest  caution 
should  be  observed,  and  only  small  quantities  should 
be  operated  on  at  a  time,  with  the  precaution  of 
pulverizing  each  ingredient  separately  and  mixing 
without  pressure.  Commercial  potassium  chlorate,  if 
it  contains  organit;  impurities,  will  explode  on  tritur- 
ation. 


Cm/iRATiai*  WITH  Organic 


Tannir  and  Gnlltc  Adda, 
Antiiunoy  8u1phid«a, 
Aniurphoiu  PbospUoroa, 
Oiuivnal, 

LyoopodiDm, 
OlvceHn, 
Kn^uhar. 
ludlne. 


OiaUc  .\clil, 

Hypopliiwphila 
Sun:1i, 
rhfrii>l, 
Snlit-j-lii'  Ada, 


rhlnnlv  nr  nlirait-  nut  »rlnii>n»llf . 


Itagrr,  Hihar  inanitlrniiiUlniioUHhiRi 
1  •patiiln.  *llh  KTW  can. 
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Chlorates,  Bromates,  and   lodntee  when  rubbed  or  heated] 
with  iodine,  sulphur,  reduced  iron,  sulphides,  elc- 

Futminates  are  exceedingly  explosive. 

Glonoin  (nitroglycerin). 

Nitrogen  Chloride,  produced  by  the  action  of  chlorine 
on  a  solution  of  ammonium  chloride. 

Nitrogen  Iodide,  generated  by  bringing  together  imiine 
and  ammonia.  Even  the  vapor  of  ammonia  on  com- 
ing in  contact  with  iodine  may  produce  it. 

Nitric  Acid  (fuming),  with  readily  oxidizable  substances,  such  i 
as  glycerin,  alcohol,  tinctures,  volatile  oils,  resins,  sugar,  pho»-  j 
phides,  etc.     With  straw  or  sawdust  it  is  liable  to  ignite,  | 

Permanganates  with  organic  extracts,  organic  powders,  organic  ^ 
acids,  fats  and  oils,  hypophosphites,  reduced  iron,  sulphur,  or  sul- 
phides, glycerin,  alcohol,  etc.  These  react  in  very  dilute  solutions 
m  causing  a  reduction  (decolorization)  of  the  permanganate  to 
manganate;  when  triturated  or  even  mixed  with  many  organic 
compounds,  they  give  rise  to  violent  reactions  or  explosions,  due 
to  the  extremely  loose  state  of  combination  of  their  oxygen. 

Oxide  and  nitrate  ofsilfcr,  when  made  into  pills  with  sacchsrioe 
or  other  reducing  agents,  do  not  usually  explode  with  violence, 
but  cause  the  pills  to  swell  up  rapidly  and  to  fall  to  pieces. 

Mixtures  from  which  a  gas  is  evolved,  should  not  be  corked 
until  the  evolution  of  the  gas  has  ceased,  unless  it  is  especially 
desired  to.confine  the  gas  together  with  the  liquid,  in  which  case 
the  necessary  precautions  must  be  taken. 

The  following  combinations  are  dangerous,  some  of  them  hav- 
ing caused  serious  accidents: — 

ifhonlit  niit  he  Iritanitcd  togcilipr,  nor 
miied  to^^tber  aud  tlirtpcuiinl  in  dry 
form.     DispeDse  the  powdem  B(^pBnh•Iy. 


PnUiwii  ChloistiH, 
Ariili  Tsiiniui, 
Gl.vcerini, 


ft.    PotAHsii  Chl»Ritiii, 

Sodii  (or  Caldi)  Uypophosphitis, 

M.    Ft.  Sol. 

H.  PntaMii  ChlorotiH,  .  ,  .  ^w-SJ 
TitiLtutivPerriChtoriili,  Sw-Sy 
liljtnrini, 3*"-3MJ- 


DiwnU'e  the  tsDnio  in  tlit>  Rlycet 
and  the  rhlurnlr  in  the  wnlvr.  smii  thra    j 
mix.     Dii  not  mb  tile  chlonite.  tuu 
snit  glycerin  together. 

The  two  Balls  must  nnf  he  mbtitd 
t«Kether  or  iiii  exploeion  will  mult 
They  shoiilii  be  ilissilveil  wpantely  In 


Thue  shaiild  be  c 


Antcntii  Oxidi, 
Murphinic  Hydmchlomtia, 
Eitraril  UeatiauK. 
I.    Ft.  VOL 


Thb  pill  viH  bDrsI  on  aUndtng,  I 
oHinit  III  tile  ilnM>rnp(«iTi»iiiif  thvaitvcr  | 
uxide  hy  the  orgnnic  extmrt. 
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B.     Potaasii  Chloratis,    .    .   .    .  gr.  ig 
SulphurU  Pnecipitati,     .   .  gr.  y 

ZiDci  Valerianatis,  .   .    .   .  gr.  j  This  should  not  he  dispensed.    When 

Sacchari gr.  xx.  carelessly  mixed  it  is  liable  to  explode. 

M.     Ft.  pnlvis.     Dentor  tales  doses 
No.  X. 

B  .    Potassii  Permanganatis,  .   .    ^  j  These,  on  heing  brought  together,  will 

Glycerini, fjss.  cause  an  explosion. 

B.     Acidi  Chromici, gr.  x  tk:.  :.  ^«««««^«-i«  ^,-^i«-<«- 

Glycerini,  .   .   ! f|j.  This  is  dangeionaly  explosive. 

B .     lodi, f  g  as  This  mixture  has  given  rise  to  an  ex- 

Linimenti  Camphoras  Ck>.,  plosion,    owing    to   the    formation   of 

''         Sapcniis,     .      AAfJg.  nitrogen  iodide,  from  the  presence  of 

M.     Ft.  linimentum.  the  ammonia  in  the  Lin.  Camph.  Co. 

^'     Addi  Muriatici,  This  mixture  is  liable  to  explode  a  few 

Tincturw  Nncis  Vomiae,  M  f  3  y .  ^"^  ^^^  ^"«  °'***^- 

^ '     tI^^Iu^'S:;^^     :   :  3r  ^«  -i-to-  wiU  explode. 
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INCOMPATIBLES.  

lucompatibility,  that  is.  the  incongruity  among  the  constiraeDn.^ 
of  a  prescription,  or  their  interference  with  each  other,  may  l>e  ot\ 
three  kinds,  viz.:    1,  chemical;    2,  pharmaceutical;   3,  therapeu- 
tical. 

Chemical  Incompatibilitv,* — This  arises  when  a  chemical 
change  takes  place  with  the  formation  of  one  or  more  new  com- 
pounds which  were  not  expected  or  intended  to  he  produced  liy 
the  prescriber.    A  prescription  may  be  chemically  incomi>atible, 
and  yet  be  just  what  the  physician  desires.     For  instance,  acids  i 
are  generally  said  to  be  incompatible  with  alkalies,  yet  they  are  I 
prescribed  together,  in  many  instances  intentionally,  so  as  to 
produce  the  corresponding  salts.      Liquor  calcis  is  ctiemically 
incompatible  with  mercuric  or  mercurous  chloride,  yet  the  pro- 
ducts of  the  reaction  with  either  one  of  these  chlorides  are  \ 
actually  intended  to  be  produced,  as  they  are  the  therapeutic  | 
agents  wanted.      The  dispenser,  with  a  little  experience,   can  J 
readily  distinguish  a  case  of  intentional  from  one  of  ini/orrneri. 
compatibility. 

Eratnples. 

Alkalies  (caustic  or  carbonated)  are  incompatible  with  alkaloids  j 
in  aqueousorweakalcoholicsolutions;  also,  with  acids,  uietallic  | 
salts,  ammonia  salts,  etc. 
Alkaloids  (aqueous  or  weak  alcoholic  solutions)  are  precipitated  J 
from  their  solutions  by  liquids  containing  albumen,  tjinnin,  ' 
mercuric  chloride,  free  iodine,  Donovan's  .solulion,  Lugol's  solu- 
tion, double  iodides,  alkalies  or  alkali  carbonates,  picric  acid,  I 
auric  or  platinic  chloride,  and  many  other  compounds. 
Acacia  in  solution  forms  a  jelly  with  tincture  of  ferric  chloride, 
borax,  alcoholic  or  ethereal  solutions,  solution  of  lead    sab- 
acetate,  etc. 
Arsemnia  Add,  with  tannic  acid,  salt^and  oxide  of  iron,  lime  and 

magnesia,  is  rendered  insoluble. 
Aniipyrin  is  incompatible  with  carbolic  acid,  nitric  acid,  ammonia 
alum,  syrup  of  ferrous  iodide.    With  spirit  of  nitrous  ether  or 
amyl  nitrile,  it  produces  a  bright-green  colored  solution,  due  lo 
the  formation  of  isonitroso-antipyrin;    with   ferric  salts,  it  i 
develops  an  intensely  red-colored  solution.     Like  the  alkaloids,  [ 
it  is  incompatible  (precipitated)  with  all  solutions  containing  I 
tannic  acia  (such  as  infusions,  certain  fluid  extracts,  tinctures,  j 
et«.),  tincture  of  iodine,  mercuric  chloride,  Lugol's  solution,  etc.  I 
Bromittea  are  subject  to  nearly  the  same  reactions  as  the  iodides, 
Bigmiith  Snbmtraie  or  Subearhonate  is  incompatible  with  tannin,  J 
sulphides,  mercurous  and  mercuric  salts,  etc. 

■  CooMiH  ITplcal  pHKIifillou  fl*<n  under  tbi>  laaA. 
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Calomfl  is  decomposed  by  alkalies,  alkaline  earths,  their  carl)on- 
ates,  sulphides,  solution  of  lime,  iodides,  iodine,  soap,  acids, 
salts  of  lead,  iron  and  copper,  silver  nitrate,  etc. 

Chlorides  are  incompatible  with  silver  salts  and  mercurous  salts, 
lead  salts,  etc. 

Chloral  is  incompatible  with  alkalies  (CHCl,  being  liberated), 
sulphites,  ammonia  wat«r,  calomel :  in  ftlcoholic  solution  cblonil 
alcoholate  (see  Prescription  No.  84)  is  formed ;  in  aqueous  solu- 
tion it  slowly  undergoes  decomposition,  etc. 

Chtoraie^.    See  page  391. 

Chlorine  Wal^r  is  incompatible  with  stiver,  lead,  and  mercurous 
salts,  organic  substances,  emulsions,  hyposulphites,  etc. 

Corrosive  SubUviate  is  incompatible  with  alkalies,  alkali  carbon- 
ates, solution  of  lime,  the  iodides  or  bromides,  alkaloids  (in 
aqueous  solution),  sulphides,  reduced  iron,  silver  nitrate,  albu- 
men, gelatin,  tannic  acid,  etc. 

Ilydrogni  PeroJ'ide  is  incompatible  with  vegetuble  tinctures,  alkali 
citratesand  tartrates,  ferrous  salts.  It  sometimes  liberates  io<]ine 
from  iodides.  This  is  due  to  the  presence  of  iodates,  the  iodine 
being  liberated  by  the  action  of  tlie  small  amount  of  acid  pre- 
sent in  the  hydrogen  peroxide. 

Iodine  is  incomnatible  with  ammonia  or  its  salts,  starch,  metallic 
salts,  fatty  or  volatile  oils,  emulsions,  chloral,  solutions  contain- 
ing alkaloids,  sodium  hyposulphite,  etc. 

Iron  (reduced)  is  incompatible  with  vegetable  extracts  (containing 
organic  acids),  metallic  salts,  acids,  mercuric  chloride,  potassium 
permanganate,  etc. 

Iron  SalU  are  incompatible  with  alkalies  and  the  alkali  carbon- 
ates, solutions  containing  tannic  acid,  mucilages,  emulsions, 
solutions  of  the  iodides  or  bromides,  etc. 

Iodides.  The  alkali  iodides,  also  ferrous  iodide,  are  incompat- 
ible with  the  strong  mineral  acids,  many  alkaloids,  metallic 
salts,  silver  nitrate,  pota.sgium  chlorate,  chlorine  water,  hydro- 
gen peroxide  (see  Hydrogen  Pemxide),  etc. 

Lime-iixder  is  inrampatiblo  with  acids,  ammonia  compounds,  salts 
of  the  metals,  soluble  carbonates,  etc. 

Lead  ArfMf  is  incompatible  with  iodides,  bromides,  chlorides  and 
sulphates,  alkalies  and  their  carbonatL-s,  lime-water,  soap,  sul- 
phides, acids,  acacia,  tannin,  etc. 

Lead  SuhaceiaU  (Goulard's  Extract)  is  incompatible  with  the  alkali 
carbonates,  alkalies,  alkali  earths,  sulphuric  or  hydrochloric 
acids,  sulphides,  solution  of  ucacia,  solutions  containing  tannin, 
also  most  vegetable  coloring  matters,  albumen,  etc, 

I^pnin,  when  combined  with  alkalies  or  alcoholic  Hquida,  or  tan- 
nutvs,  loses  its  digostiru  activity. 
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Potassium  Permanganate  \s  incompatible  witli  all  organic  com- 
pounds. 

Quinine  Sulpltate  gives  rise  to  many  complicalioDS.  When  ni^ 
dered  in  a  mixture,  it  sliould  not  be  dissolved  (by  aid  of  aa 
acid)  unless  so  ordered  by  the  pliysiciun  ;  it  is  I'jir  more  in- 
tensely bitter  in  solution  than  when  simply  suspended.  Qui- 
nine and  its  salts  can  be  dispensed  in  a  suspended  condition 
in  combination  with  various  incompalibles  without  inconvo* 
nience,  but  when  it  is  first  dissolved  before  combining,  thi-n 
many  difficulties  arise.  Thus  we  may  suspend  the  quinine 
in  a  mucilaginous  mixture  with  such  incompatibles  as  tannin, 
alkahes,  salicylates,  etc.,  without  giving  rise  to  the  unsigtitly 
insoluble  mass  which  is  formed  when  these  are  added  to  iu 
solution. 

Strychnine  when  in  solution  combined  with  bromides  is  generally 
deposited,  on  standing,  as  insoluble  strychnine  bromide. 

When  any  of  these  alkaloidal  preeipitants  is  prescribed  in  a  eola- 
tion with  an  alkaloid,  the  former  should  be  slowly  added  in  a 
well  diluted  condition  to  the  latter  in  solution,  in  order  to 
obtain  the  insoluble  precipitate  in  as  finely  divided  coiiditiua 
as  possible,  so  that,  when  shaken,  it  readily  remains  susfx^nded. 
Such  incompatible  combinations  are  admissible  in  niixhirt^s 
containing  quinine,  and  in  many  others  in  which  the  total 
amount  of  alkaloid  is  small.  Combinations  which  conlain 
larger  amounts  of  active  and  potverful  alkaloida,  such  as  strych- 
nine or  morphine,  as  insoluble  precipitates,  ehoidd  wnJrr  no 
drcumManees  be  digjtemfd,  since  the  patient  may  receive  tho 
whole  of  the  precipitated  alkaloid  at  oiur  dose. 

Silver  Niirate  is  incompatible  with  chlorides,  iodides,  hroniiUes,j 
cyanides,  alkali  and  earthy  carbonates,  sulphides,  organic  bodies, 
eic. 

Saluiilif  Acid  is  incompatible  with  iron  compounds,  alkali 
iodides:  salts  of  salicylic  acid  likewise  with  iron  compounds, 
also  with  alkaloids,  ueids,  etc. 

Tartar  Kmcti/-  is  decomposed  in  solution  by  the  addition  of  ucida, 
alkalies,  soap,  calomel,  tannin,  acacia,  opium,  etc,  ' 

Tannin  and  all  sotiUhns  containing  it,  are  incompatible  with  all 
metallic  Baits,  gelatin,  albumen,  alkali  carbonates,  alkaloids, , 
etc. 

pHAnMACKUTicAT,  OR  Mkchanicai.  Incompatibii.itv." — MflTiy ' 
auhstjinc«s  or  solutions  amnot  be  brought  to  the  state  of  a  clear 


VMMD*  or  aKcd  olh  olili  iu)a<«»  llqulih 

\4  iHAuliMiuf  p-nilin  »llh  liifiulao  afvllil  cIkittt  nrroiniKiund  inrutlnii 

-  iMiwsail  Italdasincu,  vllti  K|uauuiiin>pviiliuii>.  •■(l^.  Mc 
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uniform  mixture,  the  production  of  such  being  a  violation  of 
correct  plmrmaceutical  procedure. 

Id  toiMiy  cosea  it  is  impossible  to  combine  tlio  ingredients  of  a 
prescription  to  a  clear  mixture,  owing  to  the  insolubility  of  one 
or  more  of  tlie  substances  present.*  While  there  Bre  cases  in 
wliicli  it  is  proper  or  even  necessary  to  separate  such  insoluble 
matters  by  nitration,  there  are  many  others  in  which  this  would 
be  inadmissible,  and  would  defeat  the  intentions  of  the  prescriber. 

It  is  impossible  to  provide  rules  for  all  these  cases.  Each  pre- 
scription has  to  be  considered  by  itself.  In  general  a  preaeription 
may  he  proiuninfed  ejfeetivfly  incompatible,  if  ani/ of  its  conslHaenta 
would  suffer  changes  which  weaken  or  destroy  tlie  ijUmdcd  effect,  or 
which  produce  effects  not  intended. 

Thkbapel'tic  IxcoMPATiBrLiTY. — This  occurs  where  there  is 
an  antagonism  of  physiological  action,  one  ingredient  being,  as 
it  were,  an  antidote  to  the  other. 

Ditticulties  that  arise  in  this  connection  do  not  concern  tbe 
apothecary,  but  Ue  solely  witliin  the  power  of  tbe  physician  to 
correct. 

GENERAL  OBSERVATIOS8. 

It  is  important  that  the  dispenser  possesses  an  accurate  knowl- 
edge of  chemical  reactions,  solubilities  and  doses,  in  order  that 
he  may  be  able  intelligently  to  compound  the  greM  variety  of 
combinations  prescribed,  ana  discover  any  serious  errors  of  judg- 
ment on  the  part  of  the  preseriber.  Physicians  are  rarely  good 
chemists,  hence  the  dispenser  should  be  accordingly  qualifien. 

Before  attempting  to  compound  a  mixture,  the  dispenser  should 
first  satisfy  himself  that  no  error  has  been  committed  on  the 
part  of  the  writer,  in  prescribing  doses  of  powerful  remedies,  that  is, 
excessive  quantities  which  would  result  in  endangering  the  life  of 
the  i)atient.     In  such  instances  the  physician  should  be  consulted. 

In  cases  of  chemicai  incomjmtioility,  the  question  that  first 
arises  is,  whether  this  incompatibility  is  intentiunal  or  was  un- 
foreseen on  the  part  of  the  preseriber.  For  example,  it  will  bo 
seen  at  once  that  in  mixture  No.  85  the  incompalibilily  was 
intentional,  hence  it  is  the  duty  of  the  dispenser  to  comjiound 
this  to  the  best  of  his  ability.  In  the  case  of  the  iirescriptioiis  No. 
37,  48,  59,  etc,  the  dispenser  will  perceive  that  tne  incompatibil- 
ity was  unforeseen  by  the  preseriber  through  his  deficiency  of 
knowledge  concerning  chemical  reactions.  Now  an  unforeseen 
incompatibility  should  not,  under  all  circumstances,  lead  ihe  dis- 
["enser  to  refuse  coniiKiunding  a  praHcription ;  for  in  such  cases  as 
prescriptions  No.  (W.  71',  the  mixture  should  be  dis^tenscd  with  cer- 
tain precautions — as,  to  be  shaken  well  before  using,  iiowever, 
there  are  many  casus  in  which  the  presence  of  a  precipitaU)  of 
8  potent  nature  or  other  substances  which  have  Iwen  set  free  in 
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the  mixture  (for  instance,  iodine,  bromio)?,  clilorine,  etc.),  would  ] 
lead  the  dispenser  to  refuse  compounding  it,  becauae  it  is  liolds  • 
to  endanger  the  life  of  the  patient ;  as  examples  of  such,  consalt  J 
prescriptions  Nos.  46,  64,  68,  83,  etc.  | 

The  prescriber  should  not  be  troubled   unless  the  prescrijitioa  I 
presents  difficulties  which  the  dispenser  cunnot  overcome. 

Untier  no  circnvtstances  should  the  dtxprnscr  allempt  suf/gtitvlion. 

In  the  compounding  of  various  mixtures,  precipitation  is  of  verv  I 
frequent  occurrence.     The  question   naturally  arises,  shall  these  I 
precipitates  be  removed  or  not.      Precipitates    should    not  he  I 
removed,  unless  the  solution  is  intended  as  an  application  to  (be  I 
eye  or  inflamed  surfaces,  for  in  such  instances  the  particles  of  solid  I 
matter  might  prove  a  source  of  irritation.     In  mixtures  tate»d«tl 
for  intemiil  use,  precipitation  may  arise  from  a  variety  of  causi^* 
but  such  precipitates  should  not  be  removed,  for  as  a  rule  we  de- 
prive the  mixture  of  a  portion,  or  in  some  cases,  of  its  entire 
activity.     For  example,  should  we  filter  such  mixtures  as  No. 
55,  56,  86,  etc.,  we  would  obtain  a  clear  inert  solution.     So  also  if 
the  precipitate  which   results  from  the  admixture  of  alcoholic 
solutions  of  resinous  substances  with  aqueous  liquid,  be  rvmoved. 
we  deprive  the  mixture  of  the  greater  part  of  its  activity.     In 
other  cases,  the  precipitate  resulting  is  inert,  yet  it  may.' when 
removed,  retain  active  matter  which  is  retained  mechanicuUy. 

Mixtures  which  contain  precipitates  of  active  or  pot«nt  "sub- 
stances are  a  source  of  danger,  because,  unless  tJie  mixture  be  ' 
shaken  before  using,  so  that  the  precipitate  will  become  unf 
formly  suspended,  the  last  doses  may  contain  a  poisonous  qtian-  J 
tity.  In  such  instances  the  prescriber  should  be  consulted.  Some  I 
precipitates  cannot  be  evenly  distributed  by  shaking;  examplts  I 
are  Nos.  28,  74,  etc.  1 

Insoluble  powders  should  never  be  added  directly  to  a  mixture,  I 
but  they  should  be  put  in  a  mortar  and  reduced  to  the  couditJoal 
of  a  smooth  paste  with  a  portion  of  the  mixture  (syrup  or  mud- 1 
Inge,  if  ordered),  and  then  transferred  to  the  bottle  by  washing] 
the  mortar  with  the  remainder  of  the  liquid.     When  such  mix-  I 
tures  are  disjK>nsed,  the  proper  direction  regarding  the  necessity  ' 
of  shaking  the  bottle  should  be  given.     Soluble  salts  should  l>e  ^ 
powdered  if  necessary,  and  dissolved  in  a  suittible  amount  of  the 
most  apjjropriate  liquid  constituent  of  the  prescription,  before  tlie 
remainder  of  the  ingredients  is  added,  the  liquid  which  dissolves  , 
the  suit  the  least  being  added  last,     For  example,  if  the  salt  u  < 
readily  soluble  in  aqueous  and  but  little  soluble  in  alcoholic  liq- 
uids, it  should  first  be  dissolved  in  one  of  the  aqueous  constituents, 
~      d  the  alcoholic  ones  added  last.     And  if  it  be  more  soluble  in 

»holic  liquids,  the  aqueous  constituents  should  be  added  last. 

tent  substances,   sucn   as  poisonous  alkaloids  or  their   saltis  ' 
1  always  be  in  solution  before  being  added  to  the  mixturu. 
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TYPICAL    PRESCRIPTIONS 

WITH  EXPLANATORY  NOTES. 

No  attempt  has  been  made  to  give  the  names  of  tlie  ingredients  in  stricilj  pharmacopcBial  I^tin. 
As  the  prescriptions  here  quoted  nave  been  taken  fh>m  promiscuous  sources,  the  original  phraseologj 
or  Domenclature  has  been  presenred. 

(1)  General  Examples. 


B .    Potassii  Permanganatis,    .    .    gr, 
Aari  et  Sodii  Chloridi,  .    .    .    .   gr 
Misce  et  fiant  pilaUe  No.  zl. 


1. 
zxx 

iS8 


Organic  matter  shoald  not  be  em- 
ploy^ in  making  these  pills.  Use 
infusorial  earth,  or  kaolin,  with  petro- 
latum. 


2. 


B .     Liquoris  Ammonii  Acetatis,  .    .  60  Cc  If  the  spirit  of  Mindererns  be  alka- 

Tinctur®  Fern  Chloridi,    .    .    .  30  a*.  !">«»  ^^^  ^*>e  ferric  chloride  free  from 

Svrnm                             a  a.  ad  150  Cc  ®*^^^  ®^  *^'^'  *  precipitation  of  ferric 

^y^^^^ q.  8.  aa  i&o  UJ.  carbonate  will  occnr.    It  is  necessary 

to  make  sare  that  the  former  is  at 
least  slightly  acid,  or  to  render  it  so  by  the  addition  of  a  little  acetic  acid. 


3. 
B.     Pnlv.  Camphone, 

Chloral  Hydratis,   ...       ia    5  6m.  These  should  be  triturated  together 

Cocainffi  Hydrochloratis,     .    .      5  Dg.  antil  a  thick,  clear  fluid  results. 

M.     Apply  externally. 

4. 

The  mercuric  chloride  should    be 

B .     Hydrargyri  Chloridi  Corrosivi,  gr.  xvj  triturated  in  a  small  glass  mortar  with 

Collodii, fjss  J^s^  sufficient   alcohol   for   solution, 

M      Ft  sol  th&[i  this  added  to  the  collodion. 

5. 

B.     Lupulini,      5.00  The   lupulin  should  be  rubbed  in 

Pulveris  Camphone,  .                     1.00  a  mortar  until  a  crumbly  mass  results, 

Terebinthinie  Venet», 8.00  ^^^..^^^^T?*"^  "^"^^^  ?fi?  ^''^' 

^.     ^    .,  ,     ^,        '  pen  tine  added,  and  massed  with  mag- 

M.     Plant  piluuD  No.  cxxv.  ncsia. 

6. 

u .     Asafoetidfc. x  i  —-,           -..*.                «      <«. 

*:r.  The  asafoBtida,  m  tears,  should  be 

^^**®» *  3  ^U  reduced  to  a  mass,  and  then  triturated 

M.     F.  enema.  with  a  little  water  until  a  smooth 

paste  results ;  then  the  remainder  of 

the  water  should  be  added,  and  the  mixture  finally  strained. 


7. 

B.    Olei  Terebinthinie, f5iss 

Sympi  Simplicis, fjj 

Aqu«  Cinnamomi, f  J  y 

Olei  Limonia, n\jv\^ 

M.    Big.— Teaspoonfbl  as  directed. 


In  this  instance  it  would  be  advis- 
able for  the  dispenser  to  add  powd. 
acacia  (45  grains)  sufficient  to  emulsify 
the  oils. 
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B.     Copaiba? 

Liqaoris  Potasssef   . 
Olei  Gaultherue,     . 
Glycerini,     .... 
Aqas  Cinnamomi, 
M.     Big. — TeaspoonfuL 


8. 

10     Cc. 

3     Cc. 

0.5  Cc. 
15  Cc 
60     Cc. 


Mix  the  liquor  potniw  with  doable 
its  volame  of  cinnamon  water  in  a 
bottle,  then  add  gradoaUy,  with  con- 
stant agitation,  the  copaiba  and  oil  of 
winteigreoi,  next  the  glycerin  and  re- 
mainder of  the  water.  The  eolation 
of  potatta  does  not  emnlsify,  bat 
saponifies  the  oopaiba. 


B .     Cbloroformi, 
Acidi  Nitrici, 
Creoeoti,    .... 
M .     For  caateriziDg. 


aa 


9. 


f^v 


The  nitric  acid  ahoold  be  first  added 
to  the  creosote  and  the  mixtare  al- 
lowed to  cool  before  the  chloroform  is 
added,  otherwise  the  latter  woald  be 
volatilized  by  the  heat  generated  bj 
the  reaction  of  the  other  two  in- 
gredients. 


10. 

B.     Sodii  Biboratis, 5iv 

Chloralis,      Jij 

Atropina;, gr.  iv 

SpiritoA  Vini  Rectificati,  ....   f  Jj 
Aq.  Sambaci,  .    .    .    .    q.  s.  ad  f  J  xij 
M.     Ft.  lotio. 


This  shoald  be  kept  in  a  cool  place, 
and  well-stoppered,  for  chloroform  will 
be  developed  by  the  action  of  the 
borax  on  the  chloraL 


11. 

If  the  acid  be  added  to  the  chlorate 
B.  followed   by  the  water,  a  yellowish 

Potassii  Cbloratis, 3ij    colored  solution    will    result,    which 

Acidi  Hvdnxihlorici,      fjy    contains  free  chlorine.     If  the  chlorate 

»,..,«*  f  ?  viii    ^  dissolved  in  the  water  and  the  acid 

^^"®'  : '^^*^    added  last,  a  colorless  solution   will 

M.     Ft.  gargansma.  result.     It  is  best  to  consult  the  phy- 

sician as  to  which  is  desired. 


12. 

B .  Hydrocyanic  add  is  developed  ac- 

Potassii  Cvanidi, 3J  cording  to  the  equation  : 

Morphinaj'salphatis,      ....     gr.  ij  ^KCN  +  H,C^UOr  =3HCN  +  K,C»H,0:. 

^^'"^^  ^*^"^»'  P"^    If  195  grains  of  KCN  are  capable  of 

'"^yrupi, q.  8.  ad  f 5  vnj     yielding  81  grains  of  HCN,  then  60 

M.     Ft.  sol.     Sig. — Coch.  |)arv.  t.  i  d.        grains  of  KCN   will  yield   approxi- 
mately 2.5  grains  of  HCN,  which  is 
wiuivalent  to  about  13()  minims  of  the  official  dilute  hydrocyanic  acid,  leaving  aliout 
two  minims  to  the  dose.     The  mixture  may,  however,  be  dispensed. 


B.     Tinrtnnc  Ferri  Muriatici,     . 
Spiritus  .KtherisNitrosi, 
Mucilaginis  Acaciae,      .    .    . 
Syrupi q.  a. 


ad 


13. 

f  3  iij 


When  mixed  in  the  order  written, 
the  mixture  forms  a  jelly-like  mass. 
If  each  of  the  constituents  be  diluted 
with  an  equal  quantity  of  the  syrup. 
and  then  mixed,  a  clear  mixture  will 
result 
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u. 

B .     Rxtncti  Bncbu  Flnidi, 

Entmrti  Cnbeba,  Fluidi,    .    55  rjj 

TinrtDDB  Hyowjami,                  .   fjm 

Mix  the  autd  eitivcti,  tinclnte  and               ^H 
nil  ortun<entine:  then  iidd  lliiaiilowly              ^H 

n  pr«ripilal«  furmi  but  can  ho  rcndilv             ^^M 
difTuanl  by  agitation.    Should  we  add             ^^H 
the  mucilujce  of  amcSa  to  the  other             ^^M 

cijutated  iu  a  lumpy  uiudition.                          ^^H 

IS. 
B.    Liqa^^Strychm^.  B.r..             «V'    in™':XV~wlrh"7J'«  "Sf  tC 
Sorfi.Bicnrbonati., gr.  xv    „,ru.natw.  hat  >ii  thU  !■«»  tl>e  in- 

ThrTeisahoat  ,^  of  a  (crain  of  utr.vch- 

tbeulkuliiidHtryi^liniDi^iBaulublt-  In  BTUU  pnrts  of  wNt«r,  it  will  here  reniniu  in  nln- 
liou.  as  there  ni*  over  WMW  parlB  of  wnter  to  eoch  port  of  liberated  alkaloid. 

16. 
AcidlNilrid.      ,        ...       ii  10.00    ewiies  ou  mi^nn  tbwe  acids  wil*  oil 

AI«>*"1'». 50.00     ,„(,„,  ,^d,  ghooirt  1^  addo.1  to  the 

M.     Ft.  Ml.                                                       oil  dlowlj  and  cautiously.     The  duh 
»i>itaiDii>K    the    niixtnre   should   b« 
plai-ed  in  the  open  air  and  at  lew!  at  urm's  Irnicth  frutii  the  opetstor.     After  the 
miituit.  has  ooolcd  the  alcohol  may  )«  gnidunlly  ad<led. 

oyP'- 'a'J     whcliier  li.viitobniniic,  hydruHJic,  hy- 

droclilriric  <ir  hydrocyanic   iwid   wiu 

IS. 
B.     Acidi  Solphnrid  Afomiitici,    .      aOO 

Olycurini 30.00 

Aqtue  Dwtill«t«,       -   ,    .           60.00 

(Jujnln*  ^DlI>bttU^ 3.00 

M.     ttiwl.    Sig,-awhh*rep8rvomter 
Id  die. 

Tbe  qninine  ult  tbontd  he  nd<lal  b>                ^M 
Uie  compouud  iinctun-  of  i-incliona  in                ^^M 

with  tbeiud  orthear«mntic*ulphnric              ^M 
acid,  under  Mirrinx.     Theu  the  glv-                ^^H 
terin  sboold  be  ailded  and  iHetiy  tbe                ^H 
water.      The  giyperin    prevenla    the                ^^H 
fomiation  of  a   prucipilati'   fVnm  tht>                ^^1 
tincture,  when  it  ia  afterwards  luixeil                ^^H 
wat«r.                                                            ^M 

,,„„                                                 .;,.     allyaddwl.  iinderstlrrtun.  uuliUffer-               ^H 
„      Z'"":                                               '^■'  J     Yocencr    itnm.      Ot.    Ihe    iwlium               ^H 
H.    PLwI,     t^iK.-3j:il.  d.                            salt  may  i«  miMd  in  a  Ibikc  capsolo.               ^H 
on  a  wal^r-bnlb.  with  thi>  brxer  por                ^H 
UoD  of  tlle  WBlrr.  and  the  acid  adiled  until  eflriycsreum  inMra.     The  aulutiim  will               ^H 
b*  uf  a  lUrli  color,  due  to  llie  esivn  of  alkali  brawnl  nl  the  cIum  of  the  tm-tiim  —               ^^| 

K            NaHCO,         +         HC,H.O,         ^        Na 

C,K,0,         +        CO,        +         K,U                  ^H 

A 
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If  the  acid  and  the  sodiam  salt  were  in  molecalar  propoftioos,  daikeoinit  of  the 
solntion  ooald  be  prevented  by  dissolving  the  acid  in  boiling  wmter  (or  ariding 
it  to  boiling  water,  if  there  is  too  mnch  to  he  diasolved),  and  then  gnMioalljr  •^^i^ 
the  sodiam  salt  to  saturation. 


20. 

H. 

Tinctnne  Ferri  Chloridi^  .    . 

.      10.00 

Acidi  Phosphorici  Dilnti, 

.      10.00 

Qiiininic  Saiphatis,    .    .    .    . 

3.00 

Strychnina;  Sulphatis,  .    .    . 

0.10 

Aquae  Destillataj, 

.    100.00 

Syrnpi  Liinonis 

.     80.00 

M. 

Sig. — Dose,  a  teaspoonful. 

The  phosphoric  acid  most  be  irte 
from  "meta**  or^pyro"  arid  or 
precipitation  of  iron  will  oocor.  If 
sufficient  phosphoric  acid  is  added« 
the  red  ferric  chloride  changes  into 
colorless  add  ferric  phosphate.  The 
quinine  salt  is  dissolved  in  the  tinc- 
ture, the  strychnine  salt  in  some  of 
the  water ;  these  are  added  to  the 
symp,  followed  by  the  balance  of  the 
water  and  lastly  the  acid.  After  a  time  the  phosphates  of  the  alkaloids  will  precip- 
itate.    The  mixture  should  be  dispensed  with  a  **  shake  labeL" 


21. 

B.     Copaiba?, 20.00 

Tinctune  Lavanduhe  CompositiP, 
SpiritusyEtherisNitrosi,  .    .  ua    10.00 

Olei  Gaultherije, 0.50 

Mucilaginis  Acaciic,     ....      30.00 
Aquii?  Destillata;,    .    q.  s.  ut  ft.  250.00 
M.  sec.  art.     Sig. — Coch.  mag.  t.  i.  d. 


To  the  mucilage  contained  in  a  bottle 
add  the  copaiba  and  oil  in  small  por- 
tions at  a  time,  shaking  well  after  each 
addition.  Then  add  the  greater  part 
of  the  water,  next  the  tincture  and 
spirit,  all  in  portions,  and  lastly  the 
remainder  of  the  water.  The  balsam 
and  oil  are  made  into  a  sort  of  emul- 
sion with  the  mucilage,  and  the  alco- 
holic liquids  are  added  last. 


22. 


U. 


Olei  Jecoris  Aselli, ^S^'iij 

Olei  Amygdahc  Aniara*, 

Olei  (Jaultheriic ua    Ti\x 

i*ei«ini  pulv., ^j 

rancrcatiiii 3J 

Pulveris  Acjiciji*,     .  ....      ,^  j 

(ilycerini, •    f§j 

Syr.  HyiK)phospliituiu,  ....  f.^j 
Afidi  Phosphorici  Diluti,  .  .  .  f^ss 
A«|UJU  DeMtillata',     .   (j.s.  ut  ft.  fsxvj 

M.      Ft.  cmulsio  sec.  art. 

Sij;. — Coch.  mag.  t.  i.  d. 


Triturate  one-half  of  the  cod-liver 
oil  and  the  essential  oils  with  the  pep- 
sin, pancreatin  and  acacia  ;  add  at  once 
one-half  of  the  water,  and  triturate 
rapidly  until  an  emulsion  results.  To 
this  add  gradually  the  remainder  of 
the  cod -liver  oil,  using  a  little  water 
to  prevent  the  emulsion  from  8e|Kir- 
atin«^  ('*  cracking").  Next  incorpor- 
ate the  syrup  and  the  remainder  of  the 
water,  leaving  room  for  the  acid, 
>vhich  is  to  be  added  last 


(2)  Phakmackutical  Incompatibility. 


R.     Tinctnne  Ferri  Muriatici,    . 

IhH'tKti  Uvie  Ursi,     .... 

M.     Signa. — Co<'h.  mag.  t.  i.  d. 

li.     E.xtractiBuchuFluidi, 


fSJ 


The  tannin  of  the  Uva  Ursi  forms 


f  z  yj     an   inky   mixture   (tannate  of   iron) 
^         with  the  ferric  chloride. 


*>1 


Tliis  forms  a  very  unsightly  mixture, 
Fxtracti  CuWmv  Fhiidi,  .  Ha  ftiss  owing  to  the  separation  of  the  res«inou8 
.  ,,.  ,,~...     and  oilv  matter  when  the  fluid  ex- 

.Vqua- Cumainomi l3"J    tn.ot8  are  added   to    the   cinnamon 

M.     Sig. — To  be  well  shaken.  water. 


TYPICAL  PBESCRIFTIOAS. 


Tinrlane  Aloes, 


.  .    f.^iU  This  formfl  b  black  i 

jj.  tinctniv  of  i^aiac  beiiii;  pbamiacvult- 

fz :  cKllyiDiMiiipatibleHithtliererrici'lilor- 

rz  ''^''     '^^  ^^^  rfsiDODBtinrtarMpre- 

,    .      IX"  «j])itnt0  on  raming  in  mnlact  witli  an 

9.  ad.    rjir  aqiie(>iissulutioD,inthiHcaBethes;Tup, 


26. 

The  chloral  should  be  dissntTeil  in 

Chlunil  Hydratia, gr-  't     (he  syrap,  sod  tbe  raiDphor,  redui-Ml 

Caniphone  gr  x     *"  ^"*  powder,  b«  grednnlly  rniiitl  by 

SimpiZinglberis,'    '.'.*;.*.   f^ij     tntun'tioi?  with  the  symp,  »o  thai  ft 
;     V   "    »  ™  "^  Aj     may  remain  in  Bosprniiion.    Thpniri- 

Aqai, q.8.ad.    fju     m^p  ahoold   he  dirertcl  to  bo  well 

shaken  before  beio);  used. 

27. 

lO.oO       f''*  *■"'*  '■''■  i*  dinsolved  ill  tb« 

111  no    "^'^''  followed  by  the  «yTUp,  tiut-tiira 

and  Bcid  in  utd«r.    The  oiixture  will 

not  be  olear  because  of  tbe  iiepcwition 

30.00    of  the  rtsiitous  matter  of  the  canla- 

30,1)0     Dionu     Th»  qnioine  phosphate  which 

100  00     '*  ''"™^'  owing  to   its  enniimrntive 

iitsolnbilily,  kUI  genersli;  precipitate. 


Feiri  ct  Qniniiue  Citratin, 
Addi  Fbosphorici  Dilati, 
Tinetnra-  Cardatnomi   Com- 

Syrapi  Limouis. 


B.     TiDctnrm   Gnaiari   Am 

Mneilaginis  Acacia;, 
Potossii  lodidi,  .  .  . 
TinctnnD  Hyoni'yami, 
Aijtuc  Cinnftinomi,    .  (| 


.  This  fonns  nn   nnsightly  mixture, 

*    ^31  owiog  to  tliesepar»tiiuii>rtherr«iniias 

Jfij  mnller  of  the  tinetnre  of  Koaiar.  which 

f  1m  odbercs  to  the  sides  of  the  bottle. 


CupkibK, 

i^piritus  .^tberis  S'ittnti, 
ExtmHi  Cnbelw  Fluiili, 
Tinctunc  Cinnainotui, 
Mucilaginia  Aeacic,     .    . 


Extrocti  Bueba  Flaidl, 
ExtnuTti  Cubebie  Fluidl, 
Maciluginis  A  oui*.  .  .    . 
Oiei  Tnrehintbinn', 
Tluctutw  Hyuxryinii. 


f  1  tai        If  "ic  copailw  is  etnalsilieit  by  th» 

mnrilnffe,  thi'iiililitinn  of  thFulwlHiiic 

liijuidn  will  i«iise  the  gnm  to  ■■[lonite 

■3  >*    ID  a  solid  miun.     As  it  stands  itraouot 

f  j  j     be  disjienscd. 


30. 

ThetnnrilaeeinriicaciaU!iil«nil»dto 

pntulxiiy  the  larpeuline.     l*hi*  emal 

,j ,     siuD  ia,    howrvcr,    drstroyal    by   tho 

■'J     addition   of    the   llnid   exit»rl*   nod 

'Zi     ItDrture.  tlie  aleuliul  of  whii'h  vrngn-' 

f,;BB    Utta  the  ncncik. 


31. 
B.    rotmsii  Biniuidi,  .   .  jTj        TheaditllioDorauliibleMlis  totrnm- 

Aqow  OMJiphow r^rj     plH"  "■'«■  O""*"  Ibc  •cpnnitiim  of 

M.     Ft.  -latio.  il"'  '""P'"".  "hich  fl.«.tt  on  the  sue 

hit  of  the  niiiturr.  Th«>  mixluni 
iH'ing  lAken.  Tbe  addition  of  «nlob1e  mlts  to  any 
a  wpuwtion  of  nimt  of  Ibn  volatjiu  ronstituHnt*. 
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32. 
B.     EztiBcti   Cannabis     Indicae 

Flaidi, f  5  j  Upon  mixing  the  firat  five  ingredi 

CopailMe,                                        f3iv  ^^  &  cl^Ar  oi"  nearly  dear  aolntkio 

TincturieGaaiaci,     f^y  will  result.    Upon  adduig  this  to  the 

o  •    *     rr     u.  Ju-                        /-Z »  "y™P»  *^®  resmons  matters,  camphor, 

Spintns  Terebinthinae f  3  y  copaiba  and  oil  will  separate,  render- 

Tinctars  Camphone, f  3  ss  ing  the  miztare  unsightly. 

Sympi  Zingiberis,  .    .   .  q.s.  ad.  f  J  iv 

M.     Ft.  mistara. 

33. 

B.     AcidiCarbolici, 10.00  On  mixing  these,  %  jelly   will  be 

Collodii, 90.00  produced. 

M.     Ft.  80I. 

(3)  Chemical  Incompatibility. 

34. 

B .     Argenti  Nitratis, gr.  v  Silver  nitrate,  when  brooght  into 

Tinctarse  Opii, fgiss  contact  with  organic  substances,  sof- 

Aquie  Cinnamomi,    .    .  q.s.  ad     f  J  ij  ^*"  reduction  to  metaUic  aUver. 

35. 

There  is  sufficient  sodium  chloride 

B.     Argenti  Nitratis, 1.50  present    to    decompose    the     entire 

Sodii  Chloridi, 60  amount  of  argentic  nitrate.     The  pre- 

.                                                  onono  <^>PJ*a*«    *^a^    ^^^^^   htAv^  argentic 

^^"^ ^^'^  chloride.     The  solution  is  practically 

Sig.— Use  as  a  wash.  inert      The  reaction  is  as  follows: 

AgNQs  -f  NaCl  =  NaNO,  -H  AgO. 
36. 

B.     LiquorisPlumbiSubacetatis,  .    .  fSss  The  Goulard's  Extract  prodacca  a 

Mucilaginis  Acaciae, f^j  heavy  white  precipitate  with  the  mud- 

AqiiJB  Destillatffi,   .    .    q.  s.  ad.     fjiv  lage  of  acacia.     The  mixture  is  incom- 

^,      Ft  1  t*  patible  and  should  not  be  dispensed. 

37. 


Dk.     ?5irycnnii  rsitraiis, K^-  U  aui»  wuum  pivvo  \a  ue  a  aangeroos 

Sol.  Fowleri  f 5j  fixture  if  dispensed  an  written,  for 

,j       *.    ^,..  *     4.   .    J *  the  alkalinity  of  the  Fowler's  soln 

M .    hig.— ott.  V,  t.  I.  d.  ^.^j^  ^j,j  ^^^  ^jj^  precipitation  of  the 

strychnine.  The  addition  of  a  few 
drops  of  dilute  nitric  acid  sufficient  to  retain  the  strychnine  in  solution  would 
remove  the  difficulty. 

38. 

B  .     Lithii  Salicylatis, 3  ij        On  bringing  together  the  solutions 

Ferri  et  Amnionii  Citratis,  ...  3  iv    of  the  tirst  two  ingredients,  a  reddish- 

c         ...  brown  precipitate  of  feme  salicylate 

hvrupi  LinioniH,  ^jj,  ^^^^^      r^^^  prescriber  should  be 

Aqujc, ua   fgiv     notified,  if  possible.     If  this  is  impos- 
sible, directions  to  shake   the   bottle 
should  be  added. 
39. 

B .     Coctaino;  Hydrochloratis,  ...    2  Gm. 

Sodii  Bilwratis, 5  Dg.         The  cocaine  is  precipitated  by  the 

Aqua;  Destilbitaj, 100  Cc.     borax.     Boric  add  should  have  been 

M.     Ft.  m\.    Sijr. — Apply,  as  directed,  to    'i^ti- 

the  eve. 


TYPICAL  PRESCRIPTIONS. 


TbU  mivtara  should  not  he  di^ 
ii„,i.^..r«.^  i'h\„^Ai  f  ^-.^ii,:  „r  Hi  peoBed,  bwMUBp  tho  meitnuic  chlurid« 
HydrsPKyri  Chlondi  Corr«..v.,  .  p.  i.j     ^^^^^  ^^  ,ie™n.p«Hrf   hv  the 

TinrtunE  Cinchona;  CompoBitw,   fj^ij     alkali  hydmW  Md  utrbuimW  pnM.-Dt 
"  "  ''       "  ■      '  fjj     in  the  aromntio  spirit  of  MnmoniH, 

and  the  whole  of  the  mercury  he  pre- 
cipitated ;  part  of  nbii'h  a«  acurnoni- 
aled  mepcaiy. 


41. 


Ammonii  Qtrbonatis, 

Tinctars  Belladonnc,  . 

llly^rini. 

InAisuiu  SeneKte,    .       i 


On  adding  the  nolntiou  of  lli<<  nm- 
noninm  salt  to  that  of  the  dIbui,  n 
precipitate  of  alaminum  bydmle  wUl 
'"     ~     rying   with    it    the    coloriiiiE 

.  . .  .  ud  activity  of  the  tinrturo  of 
Lad     fS^itJ     belladoDDaaDd  inftiBionuf  fienef^.    It 

~  It  »dviiable  to  dispense  this. 


gr.   bi 
fjij 

r^iil 


42, 


The  glyoerin  (being  organic]  csnsre 

Potsnil  PermanpiDatiB.   ....      .^j  derompeaition  of  the  penuangutiatc  ; 

GIviTrini f^j  iRKt<^  of  a  liright,  rod-colnreil  noin- 

j^ '  ^       '                                •         jajj  Uoii.  n  i«Iurleait   iiiinid   with  a  daric 

^      '■        °^  precipitate  (of  nutngMiic  oxide)  will 

43. 

Qainins  Bnlphatis, 1.30  No  matttr  bow   ooinpoandnl,   this 

Sodii  Salicylutia,                             15.50  tnixtaic  will  contnin  a  heavy  ptodpi- 

Addi  Hydrobmmiei  Dilnti,     .30Cc  ^  of  wlkylir  add  eaoaeil  l.y  the 

,   ^.    ^  deeompoeitionorthesmlittanolicjlate 

Aqnw q.  B,  ad   2S0  Cc  by  the  hydrohtomic  acid. 


It .    Liqnoris  Hydntngrri  Pcrchloridi,  ni.x 
Poloffiii  lodidi,  .  ■  gt.  ^ 

Decocti  Cincbonie,      .    .      i).  s.  wd  f.^j 

will  prndnc«  the  nop^nt  knowii  as  Muyer'i 
alkaloidfl  of  tho  decoction  of  Ciaclioua  to  I 
puauble  it  is  lie»t  to  add  (he  solution  of  the  i 
lion,  and  to  di^aolTe  the  putaauum  iodide  in 
gnd  Dally. 

45. 


Liquor  HydmijtTri  Perchloridi  is 
official  in  the  British  PhannBeo|iiuin. 
It  coDlains  10  gis.  each  of  UicCt,  and 
NH.ain  1  pint  (Brit.)ofiir»lM.  The 
addition  of  potawiam  iodide  to  thtN 
,  which  cansee  a  precipitate  with  the 
umi.  To  rernler  tbis  a«  diffusible  «s 
uercniy  mlt  to  a  portion  of  the  dccoc- 
another  portion,  then  to  mix  Ibe  two 


Frrri  et  Qninino!  (HtntU, 
PotoMii  lodidi 

Aque  DefltiUalje,   .    . 


e  being  previpitated  ;  should   the 
■ntution  become  warm,  the  precipitate 
*•■""    would  fonn  n  sticky  man. 


liqnoriaFerri  Perchloridi,  . 
Potaasit  Bromldi,   . 
Aqua, 


40. 

.  nixx        This  miilnre  would  not  be  safe  to 

p.  XII    dispense  if  thv  ferric  chloride  nmlains 

.X  'L      an  eicrwof  acid,  hetanm^of  the  liben- 

'  '  ^  ^      tlon  of  bniniiiH' ;  however,  if  the  lii|uor 

be  Dearly  nentnl  no  difBcnlty  will 
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47. 

B .    Strychninfe  Sulphatis,  ....     0.065  The  stiycfania  salphate  is  diflsolTed 

Potassii  Bromidi, 25.000  in  a  portion  of  the  water,  and  the  bro- 

*                                  o  «  ad    2.«»0  Cc  ™^^®  '°  ^®  remainder ;  a  clear  solo- 

^"^^^^      q.  8.  ad    .260  Oc.  ^.^j^  ^jjj  j^^j^  ^  standing  over  two 

M.    Ft.  801.  days,  crystals  of  strychnias  oydrohrD- 

mate  will  gradually  separate.  If  one 
fluid  ounce  of  alcohol  be  used  in  place  of  water,  no  precipitate  will  appear. 

48. 

B .    Tinct    Guaiaci  AmmonUt«,  .   .     3  U  The  potasium  bicarbonate  being  in 

Mucilag.  Acaciae, ^y  excess  wiU  precipitate  the  quinine, 

Quin.  Sulph., gr.  viij  and  the  resin  of  the  ammoniated  tinct- 

Acid.  Sulph.  Dil.,      ziv  nre  of  guaiac  will  be  thrown  out  by 

Potass.  Bicarb.,      zj  the  water.     The  mixture  is  hopelessly 

'                          ,      - .  incompatible. 

Aquae, q.  s.  ad     3  iv 

49. 

B.    Acidi  Carbolici, 5.00  On  mixing  these,  active   efferves- 

Sodii  Bicarbonatis, 20.00  cenoe  follows.     Glycerin  reacting  with 

Sodii  Biboratis,      30.00  ^J?*    (sodium    bibomte)    combines 

.  .          '  with  part  of  the  bone  acid  to  form 

Giycenni, 360.00  glyceryl    metaborate  (C,H,BO,)    and 

sodium  metaborate  (NaBOy).  The 
glyceryl  metaborate,  in  presence  of  water,  resolves  itself  into  glycerin  and  boric 
acid  ;  the  latter  reacts  with  the  sodium  bicarbonate  liberating  carbon  dioxide. 

50. 

B.     Quininro  BisulphntiB, ^ss 

Extnuli  Eucalypti  Fluidi,  ...     f  5  j  The  tannic  acid  of  the  fluid  extract 

V                                                        fiii  ^'^ites  with  the  quinine  to  form  the 

^  ^i"^' 3  J  insoluble  quinine  tannate,  which  sepa- 

M.     Ft.  sol.  rates  in  the  form  of  an  insoluble  pre- 

Sij;. — Cochleare  parvum  omni  hora  snma-  cipitate. 
tur. 

51. 

B .     Pota-^ii  lodidi, J) j  Syrup  of  Ferrous  Iodide  generally 

Svnipi  Ferri  lotlidi,      ....      f.^'iv  gives  with  potassium  iodide  a  precipi- 

'                                                   ,     .2.  t4ite  ol  ferrotw,  quickly  changing  t« 

^*»"*^' q.s.  aa    15J  ^.^^.^  carbonate  or  hydrate,  because 

the  KI  is  usually  slightly  alkaline. 
The  addition  of  a  little  citric  acid  to  the  solution  of  the  iodide  will  keep  the  mix- 
ture clwir. 

52. 

B .     Pliimbi  Acetatis, 9j 

Tinctunc  Opii                                   f.^ij  The  lea<i  salt  should  be  dissolved  in 

y. '    .  an  excess  of  the  water  and  adde«l  to 

'^^'■"J"' L^^J  the  diluted  tincture.     The  precipitate 

A<injc,                              q.s.  ad     f3viij  formed  should  not  be  filtered  off". 

M.     Ft.  lotio. 

53. 

B.     .\rKcnti  Oxidi, gr.  vj  Silver  oxide  parts  with  its  oxygen 

Crcosoti, gtt.  vj  with   grejit  facility  and    often    with 

Pulvcris  l{adicis(;iycyrrhiza%  q.s.  explosive  force  when  combined  with 

M.     Fiaut  pil.  No.  vj.  o^^^nic  substances. 
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I              B^ 

Potawii  lodidi, 

12.0 

Whm  the  ingredient*  nre  miied  Id             ^^| 

b 

Tr.  Digitalis, 

-    ao 

1 

Extracii  Er>-throxjU  Fluidi, 
8p.  .EtherisXitTosi, 

.    ,    30.0 
.    ,    311.0 

cMicv  will   nomr,   with  cvotation  of             ^H 
ing  lannir  acid    iwict  with   nitrgna             ^^H 

w 

O'ywrini. 

30,0 

1 

AqUIC,   .     .                              .  q.  B. 

uA   12.V0 

Tlic  spiril  of  nitrons  ether  shmild  Iw             ^^M 
added  last  nnd  in  iwriiouii,  unci  the            ^^H 

tiiK  shovM  be  alloned  to  stand  ancorki^d  lor  hi  least  6ve  Iioun  for  the  ocnpe            ^^H 

of, 

litrous  roTOM. 

55. 

■ 

B. 

Uq,  Plambi  Snbnc.  Dil.,  .    , 

fSir 

The  extru^l  of  opium,  if  nut  already              ^^H 
in  powder,  should  be  reduee<l  to  a  &nv              ^H 

Extracli  Opii  Auuoai,  .   .    , 

-    gr.  »x 

powderand  Iritnniled  willi  the  ''leail              ^^H 

M.     Fl.  lotio. 

mixture  shoul.l  not  he  Altered.                           ^^M 

B. 

Hytlroigyri  Chloritii  Conwiv 

i.      Pi 

This  forms  the  wellknown   "  Vel-              j^H 

Licjtuiris  Qilds, 

fSviu 

low  Wash."     The  jellow  prrriiiit«t«             ^^H 

ri>i'me<t    oonsisls  of   nierrarii-  uiide.              ^^H 

a 

!.    Ft  lotio. 

57. 
3i« 

This  abould  Dot  be  filtered  off.                           ^^M 

B. 

p(rto»ii  lodidi 

This  mix  tare   tihonld   not   be  dis-              ^^^| 

Tincture  Fern   Perchloiiili, 

f5» 

prnsed,  becuuse  of  tin-  presence  of  frw              ^^H 

Ainw- 1-»- 

a.1    rjiv 

itHline.  litx'niled  bv  the  action  cf  ferric              ^^H 

n 

L     Signit.— CochlcMni   pirvau 

chluride  :—                                                          ^^M 

Hit. 

Fe,Cl,  +  2KI  =  r,  +  2FeCI,  +  aSCl.               ^H 

U. 

Caffeina  Cittntic. 

58. 

caffeine  Ironi  Inth  of  the  other  intcre-        ■     ^^H 

.u  ;)ij 

Elixir  Gnarmuc. 

f3J 

illeiila.     Th<r    patient  shonld   rwcive              ^^H 
caiilioo  to  thake   the   bottle    belbre              ^^H 

M 

[.     Slgoa.— ODchlenre  parvnni 

p.  r.  u. 

■ 

59. 

On  pnlrerizinx  tbew  two  together,              ^^H 

B. 

Pot.iraii  Broiuiili, 

.    .pr.  )c 

the  mixture  will  arquire  a  dark  color.              ^^M 

Culomeliinus.      .    . 

er.  iij 

»l 

;,     Ft-  pnlT, ;  mitle  tola  vj. 

raiy.  niemiric  bruinide  being  fonurd              ^^H 
at    the    anme   time.      The    powder*              ^^H 

no. 

These  pilhi,  after  beinK  mwle.  swell               ^H 

B. 

-    Si 

caoMilemblv  and  disintetirate.     Thla              ^^M 

Ktxlii  Hicarbniiati*,     . 

is  line  to  the  evolution  of  nubontc              ^^M 

M 

.    Fiant  pil.  So.  «. 

61. 

neid  i^as.  caused  hv  the   reaction   lie-               ^^H 
twecn  the  siibiiitnite  ami  the   l>i<'ar-               ^^H 
bonalo.                                                                    ^^1 

B. 

I'ot«Bil  Bitartratid. 

Ij 

Th#  following  miction  takes  plon-r,               ^^H 

lodiJi.      .    . 

3J 

nittutis  ether  and  the  11  Vnlinu  utrrriu              ^^M 
iodine  mm  the  iodide :   KHC.II.O.^-               ^H 

Spiritaa  .EllirTW  Nitrosi, 

f^U 

Synipl  Aiinintii, 

(%iv 

C,HtNO,  -^  Kl  ^  K.O.HA  -^  CH.'             ^H 

Aquw.                                  q,« 

«J  rSx 

UH  -«•  KO  4-  1.    The  nuilui«  aboitld              ^^H 

_    J 
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62. 

.    MoiphiM  Aoetetis,                        0.05  The  addition  of  pot««iam  iodide  to 

Potassii  lodidi, 2.00  guch  metaUic  salts  aa  iron  or  copper 

Ferri  Salphatis, 1.00  sulphate  gives  rise  to  the  piecipitataon 

Aqnse, 50.00  ^^  ^^^  iodide  of  the  metal  aa  well  as 

M     Ft  soL *^®  liberation  of  free   iodine.      The 

*        '  miztore  is  incompatible  and  ahoold 

Sig.— Cochleare  parvnm  omnibus  not  be  diqyensed. 

noctibos. 


63. 

B.    Caleii  Snlphidi, gr.  xv  If  the  calcinm  sulphide  be  added  to 

Liqooris  Hydraigyri  Perchloridi,   .^^vj  the  solntion  of  the  meicoric  chloride, 

r»  ^     ••  T  j'j*                                 *     •  the  latter  will  be  decomposed  with 

Potassii  lodidi gr.  xj  fo^^^^n  of  mercuric  su^e.     If 

Potassii  Bicarbonatis, ,:;  iij    the  potassium  bicarbonate  be  added  to 

Aqn^e  Chloroformi,   .    .   q.  s.  ad  ,^  vi\j    the  mercuric  chloride,  mercuric  car- 
bonate or  oxychloride  will  be  thrown 
down.     However,  as  the  amount  of 
mercury  salt  present  in  the  mixture  is  comparatively  small,  the  mixture  might 
be  dispensed,  with  directions  to  shake  the  bottle. 


64. 

B .     Potassii  Chloratis, 3  y  The  addition  of  the  potaasinm  chlo- 

Syrupi  Fern  lodidi, fiij  rate  *»  the  solution  containing  the 

v;„;  A  «*;«,«..;;                              rl««  ferrous  iodlde  causes  a  liberation  of 

AmiAntimoDU f.^ss  f^ee  iodine.     Under  the  dicumatancce 

Spiritiis  Chloroforrai,     ....     f .:?  ij  the  mixture  would  be  dangerous  to 

AqoiE, q.  8.  ad.  f  5  viij  dispense. 


65. 

B .     Li(|uoris  Strj'chninse  Hydrochlor- 

atis, n\,c 

Liquoris  Araenicalis, n\,  Ixx 

"         Potassac f3ij 

Spiritus  Vini  Kectiiicati,     ...     f^  iij 


The  strychnine  is  precipitated  by 
the  alkali,  but  redissolved  by  the 
alcohol.  In  compounding,  add  the 
liquor  potassse  last. 


m. 

B.     Tinctune  MyrrhfiB,      f3ij 

Morphime  Acetatia, gr.  j 

Acidi  Tannici, 388 

Syrupi  Zingiberis, f  Jj 

M.    Ft.  sol. 


The  tannin  unites  with  the  mor- 
phine, forming  an  insoluble  precipi- 
tate*. The  tiuct.  of  myrrh  precipitates 
its  resin  when  added  to  the  syrup.  A 
hopeless  case  of  chemical  and  pharma- 
ceutical incompatibility. 


B .     lode  m^tallique,  .... 

Alcool, 

Ussonce  do  t^r^benthinc, 
(To  l)e  used  as  spray). 


67 

There  is  an  insufficient  aroeunt  of 
10  Gm.  alcohol  for  dissolving  all  of  the  iodine  ; 
30  Gm.  hence  to  the  powdered  iodine  mixed 
with  the  alcohol,  the  oil  of  turpentine 
is  slowly  added.  Ignition  would  result 
if  the  iodine  and  turpentine 
brought  together  directly. 


200  Gm. 


^^K^^^^^^n                   TYPICAL 

PBESCBIPTWSK                                      409           ^^| 

B.     SUTcbninn;  Hyilrorhlorotin.   .    . 

l!^' J 

Tfae  dialjzed   iron  TorniB  an  in<ol-           ^^H 

Tiiictnnc  (^iH'hnnic,    ... 

f^j 

Dbic  inert  ciHupnund  with  tbp   Fow-           ^^H 

LiqnortaFerriOUIjBiHi.        .   . 

rsi» 

let's  Sol  utinn.  TlHrn  is  also  dnnicfr  ^^H 
of  the  Htryi-hnin«  Mdb  thruwn  out  uf         ^^H 

LiqnoriaPotflssii  Aiwnitw,   -   . 

fsij 

■DlDtion  bjr  the  alkali  nf  the  Fowler's           ^H 

Sympi .... 

aiu 

Solution,   which  would    render    the          ^^H 

Aqote,                .    ,        .  ij.  s.  ad. 
M.     Ft.  dolotio. 

fJiT 

whnU'onbcstryebnineuiigbtpoMibljr  ^^H 
be  given  with  the  last  dose.                             ^^H 

^1 

pTanditim. 

e» 

1 

B       LiqnoriR  Ferri  Dialjmli.   .   .   . 

85.00 

Hydratod  oxide  oriron  wiUseparote.             ^H 

Lii|U0ria  Pofciasii  Arsetutis,  . 

.   4.00 

carbooslA  of  the  Fowler's  Solution.  ^^1 
This  ferric  hvdrute  i.-«ti>t>in«  to  tliP              ^H 

inert  iiwoluble  frmna  -rtmaU;  with 

<  lh«  al 

^wnous  acid  of  the  Fovilef's  Solntion.              ^1 

Diiil.TzHl  inin  ii  employed  aa  an  autidole  for  arseuical  poisouing,                                               ^^1 

B       PoUwMi  Cynnidi, 

70. 

On  brinKing  the  chloral  and  pntniu             ^| 

Chlonilis,             .                       lA 

1 0.0 

l-Qgiienli, 

30.0 

tion  takes  place  at  oner,  with  the  ^^H 
diseoKagemetit   of  hydnxryanic  acid.            ^^H 

1  aepnrati^ly  with  a  nnrlion  of  th(>  uint-            ^^H 

iiHnt.     However,  tlie  oiutiiicut  will  ti 

«r  li.vcliocfaaic  acid. 

■ 

B.     2^Dd  Pboaphidi 

71. 

I'otaMii  PermanganatM,           » 

gr.  X 

should    not   be    tritiimtod    to)[ether.              ^H 

ElxinM'ti  TaiaxBci,     .       .    4.  s. 

many  o^puiie  extnurls,  Kites  atrjihos-  ^^| 
phorelled     hydroKen     (PH,),     while              ^H 

M,     Ft.  pil.  en. 

TDUulnncts.    This  sboold  not  be  dispeiwcd.                 ^H 

72. 

HydnirKrri  Perthloridi,    .    .    . 
Aquw, 4.  a.    ad 

■nlutinn  di-toTiipiiws  the  mrn-iirir  ^^1 
ehloride  whirb  hw  been  diw.>lve<l  iu             ^H 

SL     Ft.  Diirt. 

mrbonatr  or  oxychloride.     The  pre-            ^^H 

8l&-f3ijt.l.d. 

Ktiber  should    have  climen  Liuitor          ^^| 

aocb  Ihat  the  aiixtare  mxM  be  di«poii»«I  at 

nnrr  without  enDBaltins  the  t>rrarHbcr.            ^^H 

thr  patient  nlwiitd  l>6  iiwtrnrtol  I.1 

shake  tlw  botilr.  in  urdi'r  to  avoid  the  riak  of          ^^B 

bkkiui!  tho  entire  preuipitste  with  the  iuot  (low.                                                                           ^H 

K.    Syrapi  Ferri  Iixlidi. 

73. 

UiiDorlarotamii  Arwnitia,   U 

'SU 

Sjropl  Tolutniuc.     ,      q.  a.   ad 

fSiy 

itim  Dnit  aa  fcrmua  cnrlKinBU!.  which  ^H 
«non    Iowa  its  tXV   and    eventually            ^^H 

.     The  intenUonx  of  the  physician  iTf.            ^H 

i-e  hn  -boulil  h<-  i-niuiulU'*!.     UthrrtviM  nothii^            ^^B 

^ 

,m 
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would  be  left  for  the  dispenser  to  do  but  to  oompoand  the  mixtaie  by  dilating 

of  the  active  ingredients  with  half  of  the  Syrnp  of  Tola  and  mixing  gradoally.     The 

proper  precautions  in  regard  to  shaking  before  nsing  shoald  be  observed. 


74. 

B .  Quininie  Sulphatis,  .  .  .  .2.0  Gm. 
Tinctune  Cantbaridis,  .  .  .  3.5  O. 
Spiritus  Kosmarini,     .    .    .      15.0  CJc. 

Infusi  Salvise, 120.0  Cc. 

M.     Ft.  lotio.    Sig. — Apply  to  scalp  as  directed. 


The  tannic  acid  in  the  infasion 
forms  an  insolnble  maw  witii  the 
quinine.  The  mixtoie  is  anmanage- 
able. 


R .     Extracti  Bnchn  Fluid i,  .... 

Potassii  Citratis, ^i\} 

Spiritus  iltitheris  Nitrosi,   ...     f  3  ss 
Syrupi  Limonis,     .    .  q.  s.   ad    f  5  viij 


75. 

Spirit  of  nitrons  ether  effervesces 
^^j  qoite  violently  when  added  to  fluid 
extract  of  bnchn  or  ava  arsi,  or  any 
preparation  containing  tannin.  The 
potassium  citrate,  when  alkaline, 
causes  the  decomposition  of  the 
nitrous  ether. 


76. 

B .     Hydrargyri  lodidi  Rubri,    .    .    .    0.20  The  mercnric  iodide  and  potassium 

Potassii  loilidi,                    ...  12.00  iodide  are  dissolved  in  the  smallest 

Ext  CiiichonEBVluidi                   *>0  00  possi We  amount  of  water,  replacing  an 

1^1.  i^mcnonaj  i- imai,                '-^^'Z,  equal  bulk  of  syrup.     Next  the  fluid 

^yr«>P>,                                       150.00  extract  is  gradually  added.  The  whole 

M.     Ft.    sol.,    cujus   a;ger   cap.     ooch.  of  the  cinchona  alkaloids  contained  in 

parvuin  ter  in  die  in  c>'atho  vinario  this  will  be  precipitated  by  the  po- 

„«   <•..;«  ,w^i  ;»»f»»    ^^^A   ^*  ^^^^  tassio-mercuric  iodide.     A  ''shake*' 

aq.  frig.  iK>st  jentac,  prand.  et  cenam.  ^^^  ^^^^^^  ^  attached. 


77. 

B .     Plmiibi  Aretatis, gr.  xl        Upon  addition  of  the  aromatic  snl- 

Bisimithi  Subnitratis, ^ss    pburic  acid  to  the  solution  of  the  lead 

A<.i.USu.phuriciA..n.atid,  f^^    Xl^T^^SlStV^'^Qui^n 

(^uininsv  Sulphatis,  gr.^xx    with  the  last  dose,  and  as  it  is,  more- 

Aquiu  Anisi,  .    .    .    .    q.  s.  ad      f.^iv    over,  liable  to  remain  for  a  long  time  in 

M.     Ft.  sol.  the  digestive  oigans,  and  apt  to  canse 

leivd-poisoning,  the  mixture  should  not 
1)0  di«i>onscMl  without  the  preHcrilKT  being  consulted.  If  this  be  impossible,  the  lead 
Hulpluiti*  should  \yc  removed  by  filtration. 


78. 

B.     Aluminis 5j        Eiioh  of  the  salts  is  dissolvetl  in  a 

Pluiulii  Act'tat  ^v    »<'pa rate  portion  of  water.    On  mixing 

.  ,/  ...I*  .' --    ..     these  solutions  a  heavy  precipitate  of 

AqmeDcstilhiUe, f^xij     i,,ad  sulphate  falls,  resulting  ftom  the 

M.     tt.  lotio.  reaction  iKJtween  the  aluminum  and 

])ot2LSsium  sulphate  and  the  lead 
a<'etato.  I'nloss  the  prescril)er  dire<'t«  otherwise,  the  lea<l  sulphate  should  not  be 
reniovtHl  by  filtration,  but  directions  to  shake  the  mixture  before  use  should  be 
attarluHl. 


TYPICAL  PltESCBIPTJOSS. 


Acidi  Tannici, tgt. 

Qtiiniam  Sulphntift.    . 

Add! Snlphnriri  Dllnti, 

A<1>»« q  8.  ad  f3j 


The  qninioe  laU  shonlil  tie  diSMilvcd 
oDc-hnlr  of  the  KMler  bj  aid  of  tbe 
ti^ij  dilute  lU'id  ;  to  this  add  aluwly  Um 
aulatian  of  tb»  tiianic  iicid  in  tbe  ro- 
mninder  of  the  wnler;  n  light  fincca- 
l«ntpTccipituI«orijuiuiuetniinHtcvHll 
resulL     Uuip«?uMi  mth  ii  shukc  IhIwI. 


Aiinic  Culi-ia, 
6o!vo  Bt.  add;  :— 

fSiv 

Bynipi  P«ri  lodldi, 
Olei  Ciniiamorai,     .    .    . 

.   -fSiv 

Sympi,    .   .       .    . 

fS>« 

til. 
Liquuns  Araeni  ei  Ilydrargyri 

Io.ii(li,      .    .                               10  &. 

Polaffiii  lodidi,   . 

5  Gill. 

QuiDime  l^alphstiB. 
Acidi  Stilpbiirici  Dilnti, 
Agna:, i). 

2tiiu. 

q.  B. 

.  nd  3011  Cf, 

The  lime-n-Bter  wrvra  the  pntpnw 
of  emuliiiuiiiEin)!!.  or,  rntber.  pniiiitlly 
MponiiytD!;,  thei-od-iWrniil.  Miitou 
hrin^ii)!  ihiti  niUtnre  in  oiiiit«n  with 
the  remiiis  iwlidu,  frmrns  hydrate  will 
lio  pr«cipilntHl,  white  thi'  tutlinc  will 
romliiae  with  the  mJc-iuni. 


The  Donornn'B  Solatioii  forma  with 
the  quininp  an  ioHulubk  conipouiid 
whioh  preripitHtcs.  The  quinine 
tmlotiiiii  -ilKmtd  he  wldal  bu*  nnd  in 
smiill  portions  In  thr  mixtDK  in  order 
to  obtnin  tlie  prcripitnto  in  ii»  floely 
BuUtirided  u  nindiliun  as  poesible. 


B.     SodiiSalieylatis,        ,    .  eOm.         Th?  i>to  mlln  nn- di»^ltp<l  in  the 

UainimtSulpbuIiB 5  Dn.     solution  of  animouium  iK*tiitF  wbith, 

,-„-,_        ,-  ,_.  .-  1,1*^      for  thia  puipww.    niiwt    be   ncutml. 

Liqnons  An.n«,ri.  AcrtatB,  lllCc  Thesolati-onUthen  mined  with  the 
Sympi  Zinxlberis.     .   .  q. ».  ad  80  Ct.     gyrnp,      if  the  spirit  of  Mimlmrus 

M.     Sig.  —  raupinnfal  in  water.  were  acid,  •nmc  oflhe  miirylic  arid 

would    be    thrown   out  of  sulntioD, 

On  diluting  the  tin iabEd,  clear  mixtniv  nilb  water,  iuauluble  quiniuc  (ulicylslc 

precipitDlt*. 


Liqnorix  Acidi  Anenoai, 
KyilmriKyrf  Kichloridi, 
Stryi'bninn.-  Bulphutia, 
r^piritun  Viui  Rpctitlatti, 


When  strychnine  and  mercarir 
chloride  are  hroui^ht  tojiielbi^r  in  sola* 
tiun  In  tbe  |HrfletH-e  uf  hydrwhioric 
noid,  B  dense  prwipiliitc  of  stryrbnine 
rbloro-mDtnimlo  is  thrown  down. 
This  is  itimluhlr  in  water,  liiit  •■>ln)de 
ill  alcohol.  In  Ihia  miMlure  there  U 
■Kit  snffirient  alcohol  to  elTiwt  ailutii>n.  /a  itinpnuaitg  Ihiit,  or,  in/arl,  nnn  mirliirt 
wAicA  Fonlainji  a  paltKl  (nWonrw  in  l)ir  farm  iif  aa  iiuulnhlr  prrri/rilalr.  a  grmi  ri*k 
vUI  bt  laFHiTril  (y  (Af  iliapmtfr,  /or  any  ctrritnnrM  ua  Ihr  pari  o/  Uf  patitnl,  tn 
omilling  to  tSakt  the  boUli,  may  be  alleiulnl  vilH  neriaat  rrmlti. 


f3J 
«»  J 
gr.  j 

f.lJ 


Potoasii  Rmmiili. 

ChloralisHydmi..  .  1^^     lUOm. 

Tlni-lutiF  Opii  Qiraphontta', 

Syropi  /inglberi*,  .    ,  id    50  Cc 


On  ilanElilttE.  ehlntal-Alrohobl*  w 
M-tMRilr  tw  ollv  dtnjia.  (Vriain  wil 
OS  KBr.  NaBr.  NaCt,  MtceU),.  el 
camo  the  formatlnn  of  rhlorol  nli 
bolato    lCCI,l.1>H,C,H,0)    In   hyil 
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alcoholic  solutions  with  chloral.  While  this  chloral  alcoholate  acts  as  an  hypnotic; 
it  is  harsh  in  its  action,  leaving  unpleasant  seoondwry  effects.  Alooholie  prepara- 
tions should  not  be  prescribed  with  chloral,  especially  not  in  oonnectioa  with  the 
bromides  of  sodium  and  potassium,  because,  if  the  solutions  used  are  at  all  con- 
centrated, the  chloral  will  separate  as  alcoholate,  float  oo  the  8urfiu»,  and  a  great 
risk  will  be  incurred  of  giving  a  large  overdoee  if  the  patient  is  not  yery  caiefnl  to 
shake  the  bottle  before  taking  a  dose. 

85. 

B .     Zinci  Sulphatis,  This  forms  an    unsightly  and  in- 

Plumbi  Acetatis, ai   gr.  x  compatible  mixture,  yet  sbonld    be 

Vini  Ooii  dispensed   unjUtertd,     The    sine  anl- 

_.        ^  '         ^                             ^    „  phate  and  lead  acetate*  react,  prodoc- 

Tmeturae  Catechu aa    f  3  ^j  ing  the  insoluble  lead  aolphate.   Lead 

Aqua;, q.  s.  ad     f^vr    acetate  is  incompatible  with  the  wine 

M.    Ft.  sol.  ^^  opium  and  tincture  of  catfvhn. 

The  zinc  sulphate  and  lead  acetate 

should    each    be    dissolved    in    two 

ounces  of  water  and  mixed,  and  the  wine  of  opium  should  be  diluted  with  an  onnce 

of  water  and  added,  followed  by  the  tincture  of  catechu,  likewise  dilated.    This 

yields  a  brownish  colored  liquid,  holding  a  fine  precipitate  in  suspension. 


86. 

B .    Hydrargyri  Chloridi  CoiTosivi,     gr.  i^  On  adding  the  solution  of  the  mer- 

Aquffi  Destillatse                           f  3  iss  <^^<^  chloride  to  the  solution  of  the 

M.  ft.  solutio  et  adde  :- ?* '^'"'ilf  {. •"  hSr*S^''J?°?"°°* 

forms,   which,  when  the  mixture  is 

Albuminis  Ovi,      f  3  iss  strained,  removes  the  entire  amount 

Aqus  Destilluta;,  .    .    .  ql  s.  ad    f  5  v  of  mercuric  chloride,  resulting  in  an 

Misc-e,  cola,  et  adde  :—  i^ert  solution. 
Aqute  destillatee,     .    .    .   q.  s.  ad  f  3  x 


87. 
B.     Hydrargyri  Chloridi  Corrosivi, 

Amnionii  Chloridi,    .    .    .    .  ua    gr  iij  -         x.^      a         •  *    .v 

.          T^    4:11  4  4'^'  ^"C  ammonium  chlonde  assists  the 

A.iuic  D.>stUUita;, f3i8H    ^,^^5^^  ^^  ^^^  meicnric  chloride  in 

M.  ft  sol utio  et  adde  :  — 


Albuminis  Ovi, f3i8S 

Aqiuc  Dcstillata*,    .    .    .   q. s.  ad   i'^\ 
Misce   cola,  et  adde  :  — 

Aquai  Destillata)     .    .    .   q  s  ad   f^x 


the  water.  It  also  prevents  the  for- 
mation of  the  insoluble  oompoond  of 
the  mercuric  salt  with  the  albumen 


•  T/eii(l  Acftnie.  is  incompatible  with  such  preparations  as  contain  organic  acid«i,  as  it  forrus 
inH<)lu)>li>  compoundH  H'itli  fhest'.  In  the  alK>vo  instance  it  unites,  forming  an  fasoluble  compound, 
with  the  uKvouic  arid  of  the  opium  and  the  catechuic  acid  of  the  cat«chu. 

I.emt  Siihdcrlafr,  IniuK  of  an  alkaline  reai'tion.  precipitates  alkaloids,  organic  acids,  solutions  of 
>niinmy  au<l  coloring  matters,  tannine,  albumen,  etc. 


CHAPTER    XXXVII. 
VOLUMETRIC  QUANTITATIVE  ANALYSIS. 

Volumetric  Analysis  is  the  methotl  by  which  we  determine 
the  quantity  of  certain  substances  by  raetiiis  of  the  volume  of 
selected  reagents  which  are  required  io  perform  a  given  reHclioo. 

The  jirocesa  of  adding  the  liquid  reagent  from  graduated  mea- 
sures is  called  Titration. 

The  strength  of  a  volumetric  solution  as  compared  with  that,  of 
another,  or,  in  other  words,  its  ratio  to  tlie  latter,  is  called  its  7V/it. 

A  Volumetric  oh  Standard  Solution  is  a  solution  of  definite 
strength,  which  is  made  by  dissolving  a  given  weight  (in  grammes) 
of  a  reagent,  in  a  definite  volume  (in  cubic  centimeters]  of  water. 
These  solutions  are  usually  made  by  dissolving  the  molecular 
weight  of  a  reagent  in  grammes  or  a  fraction  thereof  in  KMMJ  cubic 
centimeters  (one  liter)  of  water.  The  following  abbreviations  are 
in  use: 

N  or  -  (normal).  "Volumetric  solutions  are  designated  aa 
normal  Q)  when  they  contain  in  1  liter  the  moUatlar  weight 
of  the  active  reagent,  expressed  in  grammes,  and  reduced  to 
the  valency  corresponding  to  one  atom  of  replaceable  hydrogen 
or  its  equivaleul. 

"  Thus,  hydrochloric  acid,  HCl  =  36.37,  having  but  one  II 
atom  replaceable  by  a  basic  element,  has  36.37  Gm.  of  IICI  in 
lUDU  Cc.  of  the  nornml  volumetric  solution:  while  stiipliuric 
acid,  H^Ot  =  97.8'i,  having  two  replaceable  H  atoms,  contains 
only  one-half  this  number,  or  48.91  gramme.-s  of  H^Oj  in  lOIH) 
Cc  of  its  normal  solution.     Potassium  hydrate,  KOH  =  M.fKi, 
has  but  one  K  lo  replace  one  H  in  acids,  hence  its  normal  solu- 
tion contains  55.!)5  grammes  of  KOH  in  one  liter." 
ii  {derin/mntil)  =  Solutions  which  contain  in  one  liter  one-tenth 
of  the  quantity  of  the  active  reagent  in  the  normal  solution. 
'  -  {a^tinornial)  =  Solutions  which  contain  in  one  liter  one  /mti- 
drcfllh  of  the  quantity  of  the  active  reagent  in  the  normal 
solution. 
..  (double ivrrmal)  =  Solutions  which  contain  in  one  liter  ttince  the 

quantity  of  the  active  reagent  in  the  normal  solution. 
■   {»emi-normal)  =  Solutions  which  contain  in  one  liter  one-iialf  of 
the  nuuntitv  of  the  active  reagent  in  the  noriiinl  solution. 
■113 
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INDICATORS. 

An  indicator  is  a  substance  which  is  added  to  the  solutions,  dur- 
ing titration,  for  the  purpose  of  showing,  by  a  change  of  color  (or 
other  visible  change),  the  exact  point  at  which  the  reaction  is  com- 
plete. 

The  principal  indicators  employed  are: — 

(1)  Solution  of  Litmus  (Test  solution,  U.  S.  P.).  This  turns  red 
with  acids  and  blue  with  alkalies. 

(2)  Akoholic  Solution  of  Phenolphtalein  (Test  solution  U.  S.  P.). 
— This  is  colorless  with  acids  and  turns  deep  red  with  alkali 
hydrates  and  carbonates ;  bicarbonates  and  most  other  salts  do 
not  produce  this  color.  It  is  not  reliable  when  alkaline  salts 
of  ammonium  or  phosphoric  acid*  are  present. 

(3)  Solution  of  Methyl' Orange  (Test  solution  U.  S.  P.). — This  solu- 
tion acquires  a  yellow  color  in  contact  with  alkali  hydrates,  car- 
bonates, or  bicarbonates.  With  the  inorganic  acids  the  solution 
acquires  a  crimson  color.  It  is  indifferent  to  carbonic  acid  and 
should  not  be  used  with  organic  acids. 

(4)  Solution  of  Rosolic  Acid  in  diluted  alcohol  (Test  solution  U. 
S.  P.). — The  solution  turns  violet  with  alkalies  and  yellow  with 
acids. 

(5)  Decoction  of  Brazil-  Wood  (Test  solution  U.  S.  P.). — ^This  is  a 
very  sensitive  indicator,  especially  adapted  in  the  estimation 
of  alkaloids.  The  solution  turns  purplish-red  with  alkalies, 
and  yellow  with  acids. 

(6)  Tincture  of  Cochineal  (Test  solution  U.  S.  P.). — The  solution 
turns  violet  with  alkalies  and  vellowish-red  with  acids.  It  is 
employed  as  an  indicator  when  ammonia  or  alkaline  earths  are 

present. 

(7)  Starch  Mucilage  (Test  solution  U.  S.  P.). — The  cold  solution 
turns  blue  in  the  i)resence  of  free  iodine. 

(8)  Sohition  of  Pota^^i^ium  Chromafe  (Test  solution  U.S.  P.). — The 
solution  gives  a  red  color  with  silver  nitrate.  When  any 
lialo^en  salts  are  present,  the  red  color  does  not  appear  until 
evt  TV  trace  of  the  lialogen  has  combined  with  the  silver. 

(II)  Sohiflofi  of  Potu.isiunt  Frrricijanide  (Test  solution  U.  S.  P.). — 
This  gives  a  blue  color  or  precipitate  with  ferrous,  and  only  a 
clear  Ijrown  soluti(jn  with  ferric  salts.  This  indicates  that  all  of 
the  ferrous  salt  has  been  oxidized  to  ferric,  when  it  ceases  to 
ini[)art  a  l)lue  color  to  the  solution. 


•  KxiTptiriK  ill  laM.'  of  an  ortbuphusphate  M.jHI*c)|— vS«  Estimution  of  Phosphoric  Acid. 


VVLVMETBIC  S^'ALYSiS. 


APPARATUS  EMPLOYED. 

>[easuriso  Flasks  and  Cylinders. — For  the  preparation  of 
volumetric  solutions  we  employ  iiccurat^ly  graduated  flasks  or 
cylinders.  The  Husks  (Fig.  384)  are  made  of  various  sizes,  usually 
of  the  capacity  of  250,  500  and  1000  cubic  centimeters  (at  15°  C. 
or  59°  F.),  which  is  indicated  by  a  mark  on  the  neck.  Graduated 
cylinders  (Fig.  385)  are  also  employed  for  this  purpose. 

Pipettes. — These  are  instruments  (see  page  Ifi-J)  graduated  to 
(ic/ic^r  definite  volumes  of  rtuids.     Tliey  are  constructed  to  hold, 


Mm.irluf  lIuU 


when  the  fluid  is  drawu  up  to  the  mark  nidicnted  on  tiie  stem, 
varioiia  volumes,  as  1  cubic  centimeter  or  fraction  thereof,  6, 10, 
15,  20,  25  or  50  cubic  centimeters. 

Bi'RKTTES. — These  are  long  tubes,  usually  of  a  capacitv  of  25, 
50  or  100  cubic  centimeters,  and  graduated  into  divisiona  of 
L  Cc.  or  fractions  thereof  (one-flfths  or  one-tonthe).  These  are 
employed  for  measuring  out  sliindard  solutions.  They  are  gradu- 
ated between  two  [loints  on  the  cylinder,  the  upper  one  ((')  begin- 
ning a  short  distance  below  the  up[>er  extremity,  the  lower  one 
(50  or  1110  Cc.)  bi'ing  situated  a  snort  distance  aljove  the  iioint 
where  the  tube  begins  to  narrow  towanl  the  outlet ;  the  (iuid  can 
bo  measured  only  between  these  points  (0  and  50,  Hg.  3S7).    Tha 


J 
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burettes  are  usually  fitted  below  with  a  pinch-coek  arrangemencl 
(Fig.  38*j),  or  with  a  glass  stop-cock  (Fig.  388,  a-b);  the  Ibrmer,! 
when  pressed,  or  the  latter  when  turned,  allows  the  fluid  Ui  flowl 
out  at  any  sjieed  desired.  The  pinch-cock  arrangement  is  applied  I 
to  the  simpler  forms  of  burettes  in  which  a  short  heavy  piece  of  I 
rubber  tube  is  slipped  over  the  narrow  neck  (a.  Fig.  386)  of  tliel 
lower  end  of  the  burette,  and  tied,  it'  necessary  (/*.  Fig,  38t>).  Intol 
the  other  end  of  the  rubber  tube  is  slipped  a  short  piece  of  giaatl 
tubing  {d,  Fig.  38f;J)  of  small  caliber,  drawn  to  a  tine  orifice:  betwevn  I 
the  extremities  of  tlie  rubber,  a  piuch-cock*  (c,  Fig,  380)  ia  platJed,  I 
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and  by  pressing  the  two  tips  it  is  caused  to  open  and  permit  the  i 
flow  of  liquid  from  the  burette.  Fig.  3S7  illustrates  the  same  fomi,  I 
in  which  the  pinch-cock  is  replaced  by  a  small  glass  umrble,  or  I 
short  rounded  piece  of  glass  rod  of  sufiicient  size  so  that  when  il  is  I 
inserted  inside  the  tube,  it  will  retain  its  position  and  not  permit  I 
the  liquid  to  puss  through.  It  is  operated  by  pressing  the  rubUT  ' 
tube  slightly  tngcther  at  this  point,  forming  a  narrow  channi'l, 
which  permits  the  fluid  to  How  out  at  any  rate  desired. 

Beginners  And  it  at  first  somewhat  difficult  to  rend  ofl"  the 
height  of  the  column  of  fluid  correctly.  On  holding  the  burette 
so  that  the  surface  of  tlia  fluid  is  on  a  level  with  the  eye,  it 
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will  present  an  appearance  like  unln  that  shown  in  Fig.  38(1, 
this  being  known  as  the  ■mmUtcujt.  It  is  a  matter  of  some  differ^ 
ence,  whether  the  height  of  the  meniHous  is  read  otT  on  n  line 
parallel  with  the  upper  edge  o  or  the  lower  one  at  m.  But  if  we 
Degin  by  reading  off  from  one  of  these  ed^es,  we  must  use  the  same 
height  in  all  our  other  readings.  Tofacilitatetheaccuracy  of  read- 
ing, various  devices  have  been  proposed ;  one  of  the  simplest  (for 
clear  liquids)  is  that  showu  in  Fig.  3iK),  in  which  a  piece  of  paper 
half  black  and  half  white  is  held  against  the  back  of  the  burette, 
the  upper  edge  of  the  black  portion  being  held  a  few  millimeters 
below  the  level  of  the  liquid ;  the  lower  concave  curve  of  the 
meniscus  then  appears  as  a  sharp  black  line  which  enables  the 
operator  readily  to  note  the  height  of  the  fluid, 


Some  bureltoa  are  specially  constnicleil  for  the  purpose  of  facili- 
tating reading,  being  provided  with  white  enameled  sides  and 
dark  blue  background  (Kig.  ;-i{tl);  the  reflection  of  the  dark  line 
in  the  background  with  the  meniscus  produces  an  apiiearance 
OS  shown  in  Fig.  3!)2.  The  point  of  the  narrowest  i>orlion  cor- 
responds to  the  middle  of  the  meniscus,  which  can  no  read  off 
will)  great  accuracy.  A  very  eonvciiient  instniment  for  avoid- 
ing the  meniscus  allogotlier,  and  which  can  be  employed  with 
accuracy  for  all  kinds  of  fluids,  is  the  Erdinann  float  (Fig.  3!K1), 
This  consists  of  a  small  cylindrical  closed  tube,  suiHciently 
weighted  so  that  it  will  float  upright.around  the  middle  of  which 
a  lino  is  scnitchcd  ;  this  is  placed  in  the  fluii)  in  the  burette  and 
the  height  is  rcfld  off  by  comparing  the  ring  (scmlch)  on  the 
float  with  the  rliviitions  on  the  burette. 

ST 
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Ill  tlie  operation  of  titrflting,  the  substance  to  be  titrated,  if  iIL 
dpv  or  concentrated  form,  sliould  always  be  dissolved  in,  of 
diluf«d  with  water.  Beakers  or  flasks,  placed  on  a  sbectof  whit*l 
paper,  or  a  porcelain  dish  should  be  employed  for  holdine  thai 
solution;  the  operation  should  be  conducted  with  as  muctiTigbfcl 
as  possible,  in  order  to  distinguish  clearly  the  change  of  color,  J 
etc.,  which  denotes  the  end  point  of  the  reaction.  In  the  begin-  1 
ning  of  tlie  operation,  the  standard  solution  may  1h>  added  rapidly  J 
under  vwivtmU  alirritiff;  towards  the  end  it  should  be  added  more  ] 
cautiously,  and  finally  only  in  drops.  Thus  ia.l 
adding  a  standard  solution  of  an  alkali  to  an  acid  J 
(diUiU'd),  with  phenolphtaiein  as  indicator,  each  J 
dmp  of  the  alkali  solution  will  i)roi.iuc«  a  red  J 
color  wliicli  almost  immediately  disappears.    To>l 


ward  the  end  of  the   reaction,   however,  this  red 
color   disappears   less  rapidly;   then  the   operatorJ 
should   proceed   very   cautiously.     Just  eutHden^ 

*^'aid»?.""'^'*  of  the  reaeent  should  be   added  to  produce  Uitf 
desired  color  {iio(  too  inteitse),  or  to  cause  decolori^ 

zation,  as   the  case  may  be.     With  such   indicators  as  phenol 

fihtalein  or  litmus,  which  produce  marked  changes  in  coloTil 
ittle  difficulty  is  experienced  in  distinguishing  the  end^pointf 
of  the  reaction.  Otlier  indicators,  however,  such  as  Diethyl-i 
orange,  brazil  wood,  cochineal,  etc,  cause  considerable  diflicul^ 
for  the  inexperienced,  the  change  of  color  being  often 
gradual  and  sometimes  indistinct.  It  is  best  for  the  operator  I 
take  two  beakers  or  tt'st  tubes  containing  the  .same  bulk  of  waterl 
ae  there  is  Huid  for  a.«iay,  acidulate  one  with  the  standard  acid 
solution,  and  render  the  'other  alkaline  to  an  equal  degree;  I* 
add  to  both  an  etjuul  amount  of  the  indicator.    On  placing  t 


PKEPAn.mON  OF  STANDARD  SOLUTIONS.  WITH  EXERCISES. 
As  before  stated,  tlii-so  solutions  are  prepared  by  dissolving  ft 
given  weight,  Dint  is,  uaimHy.  the  molecular  weight  of  the  reagent, 
ezpresso<l  in  gmuiiuea,  in  1000  Cc.  of  water.  Thus  in  order  to 
prepare  a  standnnl  normal  solution  nf  hydrochloric  acid,  we 
shouM  weigh  off  (assuming  that  wo  had  an  acid  of  the  exact 
strength  required)  au  amount    containing  3li.37  Gm.  of  the 
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absolute  acid,  place  it  into  a  flask,  and  dilute  it  with  water  to 
one  liter.    Then 

if  1000  Cc.  of  the  solution  contain    36.37       Gm.  of  absoliite  HCL 

1  Cc  "     "        **  "  0.03637    **     **        **  " 

From  the  equation. 

HCl        -f        NaOH        =        Naa        +        H,0 

Hydrochloric  Sodium  Sodiam  Water. 

Acid.  Hydrate.  Chloride. 

36.37  89.96 

we  learn  that 

36.37  Gm.  Hydrochloric  Acid  is  eqnivaleut  to  39.96  Gm.  of  Sodiam  Hjdmle 
ICc.  or  0.03637  Gm.        *'  »*     "  "         »*    0.03996  Gm.  of    ** 

arCc.  of  "  "     "  "       x  X  0.03996  Gm.  of    "  ** 

If  we  know  the  number  of  cubic  centimeters  of  normal  acid 
solution,  the  amount  of  alkali  is  readily  calculated. 

The  second  clause  of  the  definition  of  Volumetric  Solutions 
reads  thus,  "and  reduced  to  the  valency  corresponding  to  one 
atom  of  replaceable  hydrogen  or  its  equivalent." 

When  we  desire  to  prepare  a  normal  sulphuric  acid  solution  we 
weigh  off  an  amount  equivalent  to  48.91  &m.  (J  of  96.82)  of  the 
absolute  acid,  and  dilute  it  to  one  liter ;  here  we  have  taken  one- 
half  of  the  molecular  weight,  for  sulphuric  acid,  being  bivalent, 
corresponds  to  two  atoms  of  replaceable  hydrogen. 

Thus 

H^O^        -f-        2NaOH        =        Na^^        +        2H,0 

Sulphuric  Sodium  Sodium  Water. 

Acid.  Hydrate.  Sulphate. 

97.82  2  X  39.96 

One  molecule  (97.82  p.)  of  Salpharic  Acid  is  eqaivalent  to  iieo  molecules 

(2  X  39.96  p.)  of  Sodium  Hydrate. 
One-half  of  a  molecule  (48.96  p.)  of  Sulphuric  Acid  is  equivalent  to  Ofi«  molecule 

(39.96  p.)  of  Sodium  Hydrate, 

1000  Cc.  d  V.  S.)  containing  48.91  Gm.  Sulphuric  Acid        =  39.96  Gm.  of  Sodium 
^  Hydrate. 

1  Cc.         "  *'  0.04891  Gm.  Sulphuric  Acid  =    0.03996  Gm.  of  So- 

dium Hydrate. 
X  Cc.  of  normal  Sulphuric  Acid  Solution  =  a*  X  0.03996  Gm.   of   Sodiam 

Hydrate. 

The  estimation  of  acids  or  alkalies  is  known  as  Addimeiry  and 
Alkalimetry.  In  order  to  prepare  the  various  standard  solutions, 
we  nuLst  select  some  substance  which  can  be  readily  had  in  pure 
and  undiluted  form.  For  this  purpose  crystallized  oxalic  acid 
answers  best.  Its  solution  must  be  carefully  and  accurately 
prepared,  for  upon  this  all  other  normal  acid  and  alkaline  stand- 
ard solutions  are  based  ;  hence  any  inaccuracy  in  this  standard 
would  be  carried  over  into  all  others. 

(1)  Normal  Oxalic  Acid  Volumetric  Solution. 

II,CA  -+-  2H,0  =  125.7  62.85  Gm.  in  1  Liter. 

Weigh  62.85  Gm.*  of  pure  oxalic  acid  in  crystals  and  transfer 

*  "  This  is  frvquuntly  rounded  off  to  63  Gm.  when  a  delicate  balance  and  exact  weights  are  not  at 
hand." 
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it  without  loss  to  ft  measuring  flask  or  cylinrler  of  one  liter  cnpuc- 
ity,  i«i*J  enough  distilled  water  to  dissolve  it,  theu,  mnintaiiiing 
the  teuiperature  tit  or  near  15°  Cc.  or  59°  F.,  add  water  to  make 
the  volume  measure  exactly  lOOU  cubic  ceutimeters. 

Out  CMe  Crntimtler  o/  Kannal  Otalie  Acid  V.  S.  it  Ihr  Ff*i'rafrnf  of : 

Oinlic  Add,  ctjitalliMd,  H,C,0( -f  20,0 0,00380 

AmmoniaGM,  NH, ,    ,    .    ,    .0.01701 

Soilmin  Hydmte,  NaOH  ..,.,,,.. O.OItSUS 

PulOMinm  Hydrate,  KOM U.OfififlS 

PotiUBinin  PenuAiignual«,  KSInO,  .  .  O.03I&3 

(a)  Eathmiirm  of  Alkali  HydrtUr*. 
Eierate. — In  about  30  C)c.  of  water  0.4  Gm.  of  Soda  were  dis- 
solved, with  phenol phtalein  as  indicator;  9  Cc.  of  normal  oxalic 
acid  V.  S.  were  required  to  neutralize  it  (sufficient  to  discbarge 
the  pink  color):  Wliat  was  its  percentfige  in  pure  NaOH  ? 
According  to  the  equation. 

H,C,0,  +  2B,0       +       2N«0H        =       N«,C,0,       +       *H,0 

OaOt  A«ld.  Sodiuiu  H]r,lrM«,  godiuin  tiul>l&  Watir. 

1000  Cc.  (-  V.B.)M)ntelning  63.65  Om.  of  Oxalic  Acid  are  rqnivaleiit  to  30.00  Gm. 
'  of  Sodinra  Hydmtc. 

1  Cc.         "  "  0.06285  Qm.   of   Oxalic    Add    u    eqiiiiulent    Ui 

0.0399S  Gm.  of  Hmliam  liyiinite, 
D  Cv.  at  tlie  Doraul  Oxnlic  Add,  V.  S.  =  0  X  O.OJWM  =  0.3576  +  Urn.  of  So- 
dium Hydrate. 
That  ii,  0.4  Gm.  of  llie  Soda  taken  oonlAiiM  0.35T6  Gm.  of  pnra  rabctaniw,  hence 
0.4  ;  0.3S78  =  100  :  i;  *  =  t«.l  per  cent, 

(2)  Dkcisormal  Oxalic  Acrn  Volumetric  Solftion. 

H,C,0,  +  2H,0  =  ias.7.  6-285  Om.»  ia  1  Littr. 

Dissolve  ti,28.5  Gm.*  of  pure  oxalic  acid  in  enough  water  to 
make,  at  or  near  15°  C.  (59°  P.),  exactly  1000  Cc. 

One  OAie  OadiukT  of  Drtinormal  Oxalin  Acid  T.  S.  U  Ike  tquiralnif  vf  .— 

Oxiklic  Aii<t,  crystalliMKl,  H,(VJ,  -f-  2H^  ,         owwass 

Ammonia  Gu,  XH,    ,    ,       .  <■  OOiTOl 

OUcium  Ilydnite,  C>(OH),           ,  0  003691 

PutaHiiiini  H.vilMl«.  KOU      ...  ii  (I0&59e 

Pnliisaium  I'armaDtpuuite,  KMaO,  ,    .  |>.00315.'M 

i^liara  Hydrate,  NaUH 0.003896 

The  decinormal  solution  is  generally  prwferred  to  the  normal, 
because  the  stronger  solution  has  the  tendency  to  crystallize 
at  the  point  of  the  burette,  in  consequence  of  which  particles 
of  the  solid  matter  are  liable  to  drop  into  the  solution  to  be 
aasayed. 

S>4  off  10  «.l  Un.,  wb«  ■  ddlCBM  laluwo  uHl  atBl  *il|bu  «*  BM  anlUblc" 
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ALKALIMETRY. 

Any  of  the  normal  or  decinormal  acid  solutions  may  be  em- 
ployed for  estimating  the  strength  of  alkalies  or  alkaline  solutions. 
The  substance  or  fluid  is  quickly  weighed,  dissolved  or  mixed 
with  the  necessary  volume  of  water,  then  a  few  drops  of  phenol- 
phtalein  solution  are  added,  or  in  presence  of  carbonates,  methyl- 
orange  solution,  and  the  standard  acid  solution  then  added  until 
the  red  color  of  the  former  just  disappears  or  the  yellow  color  of 
the  latter  changes  to  red.  Great  care  must  be  employed  not  to 
add  any  more  of  the  reagent  than  just  necessary  to  produce  or 
discharge  a  given  color. 

Exercise. — 50  Cc.  of  Solution  of  Lime  (Lime  Water),  with  phen- 
olj)htalein  as  indicator,  required  20  Cc.  of  decinormal  oxalic 
acid  V.  S.,  for  complete  neutralization  (suflBcient  to  discharge  the 
pink  color).  What  percentage  of  Calcium  Hydrate  does  the 
solution  contain? 

According  to  the  equation : — 

HaCjO,  -h  2H,0        -h        Ca(OH),        =        CaC^O^        -f        4H,0 

Oxalic  Acid.  Calcium  Hydrate.       Calcium  Oxalate.  Water. 

12;').  7  73.83 

125.7  piirts  of  Oxalic   Acid  are  equivalent  to  73.83  parts  of  Calciam   Hydrate 
6*2.85  parts  of   Oxalic  Acid  are  equivalent  to  IM  91 -f- parts  of  Calcium  Hydrate. 

1000  Cc.    (  '  -  V.  S.)   containing  6.285  Gm.   of  Oxalic  Acid  are  equivalent  to 
^"  3.691  H-  Gm.  of  Calcium  Hydrate. 

1   Cc.       *'        '*  "  0.006285  Gm.  of  Oxalic  Acid  is  equivalent  to 

0.003691  +  Gm.  of  Calcium  Hvdrate. 
20  Cc.  of  the  decinormal  Oxalic  Acid,  V.  S.  =  20  X  0.003691  -f  =  0.673S2  -h 

Gm.  of  Calcium  Hydrate. 

That  is.  0.07382  -\-  Gm.  of  Calcium  Hydrate  is  contained  in  50  Cc.  (about  50  Gm.) 
of  Solution  of  Lime,  hence  50  :  0.0738  —  100  :  x ;  j;  =  0.14  per  cent. 

True  percentage  by  weight  would  recjuire  that  the  specific 
gravity  of  the  solution  be  taken  into  consideration.  In  this 
case,  whore  it  is  practically  identical  with  that  of  water,  it  may 
be  neglected. 

Inasmuch  as  sulphuric  acid  varies  in  strength,  and  the  accurate 
weighing  of  quantities  corresponding  to  definite  amounts  of 
absolute  acid  is  next  to  impossible,  the  strength  of  a  diluted  acid 
is  a<ljusted  by  means  of  a  standard  solution  of  potassium  hydrate, 
which  in  turn  owes  its  accuracy  to  having  been  standardized 
by  oxalic  acid  (see  Normal  Potassium  Hydrate  V.  S.,  page  426). 
The  Pharmacopa'ia  gives  the  following  directions: — 

(3)  Normal  Sulphuric  Acid. 

H,S04=  97.82.         48.91  Gm.  in  1  Liter. 

"  Carefully  mix  30  Cc.  of  pure,  concentrated  sulphuric  acid  (of 
specific  gravity  1.835)  with  enough  water  to  make  about  1050  Cc, 
and  allow  the  liauid  to  cool  to  about  15°  C.  (59°  F.).  Place  10 
Cc.  of  this  licjuiu  (which  is  yet  too  concentrated)  into  a  flask,  add 
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H  few  drops  of  phenol plilalein  T.S.,  antl  afterwards,  from  a  Imretto, 
normal  imUissiuin  hydrate  V.  S.,  shaking  after  each  addition,  and 
regulating;  the  liuw  to  drops  towards  the  end  of  the  operation, 
until  tlie  red  color  prodiicuu  by  its  inHux  no  longer  disappears  on 
shaking,  but  is  not  deeper  than  pule  pink.  Nolo  the  number  of 
Cc.  of  [lotasstuni  hydrate  V.  S.  consumed.  Then  dilute  the  itul- 
phuric  acid  solution  bo  that  equal  volumes  of  this  and  of  normal 
potassium  hydrate  V.  S.  exactly  neutralize  each  other. 

Ernmjih. — As.suming  thai  Itt  Cc.  of  the  scid  solution  first  pre- 
pared had  required  exactly  11.2  C-c,  of  normal  potassium  hvdrate 
V.  ti.,  each  11)  Cc.  of  the  former  must  ho  dilutetl  to  ll.'i  lie,  or 
each  lOOU  Ce.  U>  n2U  Cc. 

After  the  liquid  is  thus  dilut<?d,  a  new  trial  should  be  made  in 
the  manner  above  described,  in  which  50  Ce.  of  the  acid  solution 
should  require  for  neutralization  exactly  50  Cc.  of  potassium 
hydrate  V.  S.  If  necessary,  a  new  adjustmentshould  w  made  to 
render  the  correspondence  perfecL" 

Om  Cubic  Centimfter  of  Hermal  Sulphuric  Arid  it  Ihf  rummlenl  of: 


BatphaTie  Acid.  ahmlnU,  H^, 0.(M»I1 

Aramonia  Om,  NH .0.01101 

AinmoniiimCarliniwt«.iNH,),CO, 0.0431135 

AnimuuiuiiiCurtKiiuite[U-R  1'.].  NH,HCO,.NK,.NH,<X^   .   .  a.06XM 

Lcftd  Awtote.  crjuWlliajil,  Pb|C,H,a),  +  3H,0 0.18800 

LmdRabttoetatti,  awnmotlM  rbfO^^l^A^t 0.13863 

Lithium  B»nn)sW,  LiCiHtO,  (to  tN)iguit<al>, ».1ZT72 

LJtbiam  CtarbouMa,  Li.CU,     ......  0.030936 

Lithinm  Citrate,  Li,C,II,0, 'to  bo  ignitnl) 0.0688508 

Lithlnmealirylata,  L<C,H.O,(U>bei|niit«it1, 0.U9B8 

Potoasiani  Awlatw.  KC,)1,U,  (to  be  iKnitMl},      0.0S7SB 

Potanlnni  BicartutiBtF.  KHCt),     0.09868 

PnUuBrinmBitartrate.  KHC.H,(\  (lobe  ignited), O.ltfWT 

PoUmiumChrbonalf,  anhyilniu^  K|CO,      ......   .  O.OetJitlSS 

Pnuimmn  Citrate,  crvst.  KiC^HiO,  -(- H,0  (to  be  ignilod),    .  U.lOTm 

Pnwwiiiin  Hydrate,  KOH 0.05689 

rutaasioiQ  and  Sodiam  Tartrato,   KKaC,ll,0,  +  411,0  (to  bo 

igiiiuil) 0,14015 

Sodium  Ai^twe,  NaC,HA  +  3H,0  (to  be  iipiitedl,  .0.  ll-VH 

SwiiiiinBeDBjat*.  NaaH.O,(>ob»lgiii(Ml>. 0,14371 

aadlnm  BimrhoiuHe.  NaHCO, 0.08385 

Sodlnm  Itnnilc.  cr^atnllixnl,  n«,B,0,  +  10K,O         0.19016 

Sodlain  CurtMHUte,  aDhTtlroito,  Na,CO, 0Of/S»iS 

Sodium  Csrbotmie,  cryHtalliMd,  Ka,CO,  +  10H,O U.l-t3T-J5 

Sodium  H/dnite,  NaOH O.IKfiNM 

Slrontiiiu  LavUtfl.  8r(C,H,0,),  (to  be  ignitnl) U.13341 

Exfreitif. — Exactly  1.7  Gm,  of  Stronger  Ammonia  Water  wo-s 
diluted  with  water,  rosolic  acid  added  as  indicator,  and  normal 
oolution  of  sulphuric  acid  added  until  the  violet-red  color  gave 
way  Ui  yellow,  28  Cv.  of  the  normal  solution  having  been  con- 
sumed, What  is  the  percentage  strength  in  ammonia  gas? 
n,^      +      3NH,.ii,o      =      (N'li,)^,      +      aii,o 
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1000  Cc.   (^-  v.  S.)  containing  48.91  Gm.  of  Salphnric  Acid  are  eqnvialeDt  to 
^  17  Gm.  of  Ammonia  Gaa. 

1  Cc.     ''      ''  ''  0.04891  Gm.  of  Sulphuric  Add  is  equivalent  to 

0.017  Gm.  of  Ammonia  Gas. 

28  Cc.  of  normal  Sulphuric  Acid  V.  S.  =  28  X  0.017  =  0.476  Gm.  Ammonia  Ga& 
Since  1.7  Gm.  of  Ammonia  Water  has  been  taken,  then  1.7  :. 0.476  =  100  :  x; 
a*  =  28  per  cent. 

(6)  Estimation  of  Alkali  Carbonates. 

Exercise, — Let  it  be  assumed  that  two  samples  of  sodium  bicar- 
bonate, each  of  0.85  Gm.  are  to  be  assayed,  to  determine  the  i)er- 
centage  of  pure  salt. 

Here  it  should  be  stated  that  two  methods  are  available  for 
assaying  alkalies  in  presence  of  carbonic  acid.  One  is  the  cold 
method,  with  methyl-orange  as  indicator,  since  this  is  not  sensi- 
tive to  carbonic  acid.  The  other  is  the  hot  method,  with  phenol- 
phtalein  as  indicator,  which  will  not  strike  a  pink  color  with 
alkalies,  until  all  the  carbonic  acid  has  been  expelled  by  heat. 

Let  it  now  also  be  assumed  that  we  used  the  cold  process,  with 
methyl-orange,  on  one  sample,  and  the  hot  process,  with  phenol- 
phtalein  on  the  other,  and  that,  in  both  cases,  10  Cc.  of  normal 
sul])huric  acid  were  required  to  produce  neutrality. 

(1)  Cold  Pi'ocess. — The  procedure  is  the  same  as  in  all  solutions 
heretofore  explained. 

HjSO*        -h        2NaHC03        =        ^a^O^        +        CJO,        +        H,0 

Sulphuric  Acid.  Sodium  S^nlium  Carbonic  Water, 

U7.82  Bicarbonate.  Sulphate  Acid  Gas. 

2X  83.85 

1000  Cc.    (^  V.  8.)  containing  48.91   Gm  of  Sulphuric  Acid  are  equivalent  to 
*  83.85  Gm.  of  Sodium  Bicarbonate. 

1   Cc.     "       "  ''  0.04891  Gm.  of  Sulphuric  Acid  is  equivalent  to 

O.Oam^  Gm.  of  Sodium  Bicarbonate. 
10  Cc.  of  normal  Sulphuric  Acid,  V.  S.  =  10  X  O.Oa'JSS  =  0.835  -+-  Gm.  pure 

Sodium  Bicarbonate. 

That  is,  0.850  Gm.  of  the  Sodium  Bicarbonate  taken  contains  0.835  Gm.  of  pure 
substance,  hence  0.850  :  0.835  =  100  :  j*;  x  =  98.2  per  cent 

(2)  Hot  Process. — When  phenolphtalein  is  used  as  indicator, 
the  solution  will  have  to  be  boiled  after  the  addition  of  each  in- 
stalment of  the  standard  acid  solution  in  order  to  expel  the  car- 
bonic acid.  The  end  of  the  reaction  is  recognized  from  the  fact 
that  the  red  color  j)roduced  by  the  indicator  with  alkalies  ceases 
to  reappear  after  several  minutes  boiling. 

(c)  Ksfimadon  of  Organic  Salts  of  the  Alkalies  and  Alkaline  Earths. 

Tlic  organic  salts  of  pota.*?sium,  sodium,  lithium,  strontium,  etc., 
are  examined  by  weighing  out  a  small  amount  in  a  platinum  or 
porcehiin  crucible,  then  heating  slowly  to  redness  (uncovered)  until 
no  further  gases  are  given  off  and  a  charred  mass  remains.  The 
crucil)le  is  allowed  to  cool,  and  its  contents  treated  with  boiling 
water  and  filtered  into  a  Hask  or  porcelain  dish.  The  crucible  is 
washed  out  with  boiling  water,  and  the  washings  passed  through 
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the  filler,  until  llio  filtrate  ceases  to  turn  red  litmus  blue,  To  the 
filtrate,  which  should  be  clear,  a  suffioient  amount  of  the  indicator 
is  added,  and  the  alkali  Ciirbonate  present  estimnted  as  directed 
above.  This  method  is  directed  by  the  U.  S.  Phiiriiiacopceia  to  be 
ciirriod  out  with  Lithium  Benzoate,  Lithium  Citrate,  Lithium 
Hidicj-late,  Pothssium  Acetate,  Potassium  Bitartrate,  Potassium 
Citrate,  Potassium  et  Sodium  Tartrate,  tiodium  Acetate,  Sodium 
Benzoate  and  Strontium  Lactate. 


PoTASfll   BiTARTRAB. 

•SKHC.H.O,        =         K,CO, 
Pnlunluiu                         Pnuuniooi 

+          W 

c«u« 

n,so.      +      K,co.      = 

Sulpburlc                  PnUMlum 
Add.                   Carhnnmn 

K,SO, 
P«wlutn 

SulphWa 

1000  Cc.  ^  V.  S,  coo twning 48.01  Om.  ofSalpburic  Acidiseqiiivaleiit  to68  Um.  of 
Pot»irium  Cnrlmnatt 
1  Co.   "     "  "  0.(MS9IGm.orHolphiiTicAFiiIuieqDiTBleiittia.0fi!)Gm. 

of  Potoasiam  Carbonato!. 

One  molecule  (138  parts)  of  Potassium  Carbonate  is  obtained 
from  two  molecules  (2  X  187.67  parts)  of  Potassium  Bitartrate, 
hence  one-half  of  a  molecule  (69  parts)  of  the  former  is  obtained 
from  one  molecule  (1S7.67  parts)  of  the  latter.  Then  each  1  Cc. 
of  normal  Sulphuric  Acid  V.  S.  is  equivalent  to  0.069  Gm.  Potas- 
sium Carbonate,  which  in  turn  represenla  0.187  -f-  Gm.  Potassium 
Bitartrate. 

PoTAssn  ET  SoDti  Tartras. 
t3lKSaC.H,0,  +  4H,0)      =      SKNaCO,      4-      5C      -f      CO,      -f      12H^ 

HwMKSdL  FMwilani  Carixm.  Ciilvnic  WUw. 

1 X  MI.B  Snlluiu  Add  (iu 

<^rtnnit& 

KN*CO,       +        n,SO,       =       KNaSO,       +        CO,       +        H,0 

pMwIiim  Sulnbiirlo  t'oUvliim  C^rlmile  WtMr, 

(WtluiD  .tcl.l.  Suilliiiu  AcIiIUm. 


1000  Cc.  (      V.  S.I  cnnLtining  4S.!)t  Gm.  of  ^fllIphn^ic   Anil  »tr  eqniviilent  la 
'  61  Um.  of  I'uliMatiim  t^rbi>ii»l«. 

I  CX:     "      "  ■■  0.04891  Gm.  of  Sulplmric  Acid  i«  niuivalent  to 

(I.OUl  Om.  Futowain  Corboitale. 

Ouo  molecule  (122  parts)  of  Potassium  Soilium  Carbonate  is 
obtained  from  one  molecule  (281.5  parts)  of  Rochelle  Salt.  Then 
each  1  C*.  of  normal  Sulphuric  Acid  V.  S.  is  equivalent  to  0.061 
Gm.  Potassium  Sodium  Carbonate,  which  in  turn  represents 
0.1407  +  Gm.  of  Rochelle  Salts. 


1KUC,II,<I,        t-       tOt       -       K/»,       -f       TOOt       +       >UiO- 
tTlwNHtlonniiij  aliob*  vrlllu  lliiu: 

tKKaCati<V«i<|n        +        (to,        -       IKKsTO,       *       SCO,        4.        IlH/> 
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SODII   BCNZOAS. 

2NaCHA  -h      50,      =      N%Cq,  -h      5H,0      +      300,       -i-      SQ 

JKKlium  Oxygen.  Sodiam  Water.  Gutenie  CSutM. 

Kenzrnu*.  Cutoiuite.  Acid  Gm. 

2  X  143.71  138 

H^SO,        +        Na,00|        =        Na^,        +        C)Q|        -|.         H,0 

Tt.ffl  138 

One  Cc.  of  normal  Sulphuric  Acid  V.  S.  contaiiiiog  0.04891  Gm. 
of  Acid  is  equivalent  to  0.0(59  Gm.  of  Sodium  Carbonate. 

One  molecule  (13S  parts)  of  Sodium  Carbonate  is  obtained  from 
two  molecules  (2  X  143.71  parts)  of  Sodium  Benzoate,or  one-half 
of  a  molecule  (09  parts)  of  the  former  is  equivalent  to  one  mole- 
cule (143.71  parts)  of  the  latter. 

Then  1  Cc.  of  normal  Sulphuric  Acid  V.  S.  is  equivalent  to 
0.(K)9  Gm.  of  Sodium  Carbonate,  which  in  turn  represents  0.1437 
+  Gm.  of  Sodium  Benzoate. 

(4)  Normal  Hydrochloric  Acid  Solution  is  made  after  the 
same  principle  and  is  in  every  respect  equivalent,  in  neutralizing 
power,  to  normal  Sulphuric  Acid.  It  may  be  employed  in  all 
instances  given  under  the  latter. 

H,CA  +  2II,0  =  H^4  =  2Ha 

Oxalic  Acid.  Sulpha  tie  Add.  Hydrochloric  Acid. 

125.7  97.83  2  X  S6^ 

1  L.  of  '   V.  S.  coDtaining  62.85  Gm.  Oxalic  Acid  =  1  L.  oontaining  4d.91  Gm.  of 

1  Cc.     *  *     • '  '  *  0.06285  Gm.  OxaUc  Acid  =  1  Cc.  containiiig  0. 4891  Gm. 

^.  of  H^«. 

1  L.  of  J  Salphtirie  Acid  =  1  L.  containing  36.37  Gm.  Hydirochloric  Acid. 

ICc.  ' "    =lCc.         "  0.03637  Gm.         **  '' 

('))  Normal  Potassium  Hydrate  Volumetric  Solution. 

KOH  =  55.99.  55.99  Gm.*  in  1  Liter. 

"  Dissolve  7o  (iin.  of  potassium  hydrate  [Potassa,  U.  S.  P.]  in 
enou^i^h  water  to  make,  at  or  near  lo^  C.  (50°  F.),  about  1050  Cc., 
and  fill  a  l>urette  with  a  portion  of  tliis  liquid. 

Put  O.O^s')  (iin.t  of  pure  oxalic  acid  into  a  flask  of  the  capacity 
of  about  100  Cc.  and  dissolve  it  with  about  10  Cc.  of  water. 
Add  a  f(fw  drops  of  phenolplitalein  T.  S.,  and  then  carefully  add, 
from  the  burette,  the  [>otassium  hydrate  solution,  frequently 
agitating  the  Hask,  and  regulating  the  flow  to  drops  toward  the 
end  of  the  o[»eration,  until  the  red  color  produced  by  the  influx 
no  longer  disappears  on  shaking,  but  is  not  deei>er  than  pale  pink. 
Note  the  number  of  Cc.  of  the  potassium  hydrate  solution  con- 
sumed, and  th<»n  dilute  the  remainder  of  the  solution  so  that 
exactly  10  Cc.  of  the  diluted  liquid  shall  be  required  to  neutralize 
0.()28r)  (Jm.t  of  oxalic  acid. 

Efninplr. — A.ssuming  that  8.0  Cc.  of  the  stronger  solution  of 
j)ota.ssium  hydrate  lirst  |)repare<l  had  been  consumed  in  the  trial, 

•  "  Thl««  fljfiin'  \*  fDHiiiwiily  rnuridwl  off  to  56  Om." 

t  Thin  ftKiire  luay  \ik  n/un<leil  off  to  0.£t  Om.,  if  a  delicate  balaace  and  exact  wtighU  are  not 
available. 
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then  each  8,0  Cc.  must  be  diluted  to  10  Cc.,  or  the  whole  of  the 
remiiining  solution  in  the  same  pro[iortioti,  Thus,  if  IWK)  Cc. 
should  be  still  remaining,  tilts  must  be  diluted  with  water  to 
12.^  Cc. 

After  the  liquid  is  thus  diluted,  a  new  trial  should  be  ninde  in  the 
manner  above  described,  in  which  10  Cic.  of  the  dilutml  t^oluliun 
should  exactly  neutralize  0.ti285  Gm.*  of  oxalic  acid.  If  new^ssary, 
a  new  adjustment  should  tlien  be  made  to  render  the  corre-spoud- 
ence  perfect. 

jVo(c. — Solutions  of  caustic  alkalies  are  very  prone  to  absorb 
carbon  dioxide  from  the  utmospiiort",  and  thereby  become  liable 
to  occasion  errors  when  used  with  litmus  T.  ti.  or  phenolphtalein 
T.  S.  as  indicators  (methyl-orange  T.  S.  is  not  alfected  by  the 
presence  of  carbonic  acid).  Hence  the  volumt-tric  solutions 
should  be  preservetl  in  small  vials  provided  with  well-fitting 
corks  or  rubber  stoppers,  or,  better  still,  they  should  have  lubes 
filled  with  &  mixture  of  soda  and  lime  attached  to  their  3top(K,-rs, 
so  as  to  absorb  the  carbon  dioxide  and  prevent  its  access  to  the 
solution. 

In  place  of  pota.ssium  hydrate  V.  S.,  sodium  hydrate  V.  S.  may 
be  used,  in  the  ^me  manner  and  in  the  same  quantity.  Potassium 
hydrate  V.  S.,  however,  is  preferable,  since  it  foams  less,  and 
attacks  glass  more  slowly  and  loss  energetically." 

Ont  Cubic  Cenlimeler  nf  Xmrmal  /UamtHm  Hgdrale  V,S.  i*  tSe  rqHimlnt  of: 

PgliUBiam  H;ilml«,  KOH O.OSSIW 

Sodiam  Hyilnit*,  NhOII  V.OSBOA 

AnimoDia  Ghs.  XK,  0,lPI7ni 

AininoaiuraChlcMi<l«,NH,a 0.0.i338 

Acetic  Acid,  sbeolute,  HCH.O,  ,    . 0.<K>t«ti 

Citric  Acid,  cryBtallinvl,  H,C,I[,0,  +  11,0 .  .  .  O.IMiMK 

HydrobiDmicAriri,  Hhwilutr.  HKr n.<»<0T6 

Hrdrochloria  Add.  absolate,  HCl  .  ....  O.Q:)637 

HvdriodicAdd,  absslnte,  HI  .  ....  U.I?T5:t 

Hj-pophnaphnrnua  Acid,  HI>K,0,   .  0.08588 

LiwtioAcid,  ftbsolut*,  HCHjO, D.USVTS 

Nitric  Add,  BlMolato,  IIS'O. <I.Oa2W 

OialicAdd,  cryjrtBlHied,  H,CO, +  2H,0  Q,0626S 

Pboaphoric  Acid.  H,I>0, 

Itatbrm  K,tlE>a, :  withpbeDolplitMldii),     .       0.0488 

Phivphnric  Arid,  K,PO, 

(tofunn  KKifO.i  with  tncthyl-OTMigo) .0.0979 

pDtuwiara  Dithronmlv,  K,Cr,(>,      ....  ...    .  O.tlfiHB 

Holphiiric  And,  nhmlutc,  HJiO, U.II4MII 

Tartaric  Add.  i-ryHtulliiwl,  iT,C,H,0,   .   .  O.inifi 


ACIDIMETRY. 

The  necessary  amount  of  fluid  (acid)  should  he  weighed  off  in 

a  tawid  and  stoppered  weighing  Husk,  iu  order  to  avoid  injury  or 

corrosion  of  the  ualnncea.     It  is  not  always  advisable  to  attempt 
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to  weigh  off  a  definite  amount  of  the  fluid,  as  this  is  attended 
with  considerable  difficulty.  It  is  better  to  measure  a  quantity  of 
the  fluid,  by  means  of  a  pipette,  into  a  flask  and  then  weigh  the 
amount.  The  amount  of  acid  selected  depends  upon  its  stren^h. 
For  this  purpose  the  Pharmacopoeia  tabulates  a  list  of  vanous 
acids,  stating  the  amount  to  be  taken.  Any  weight  approxi- 
mately near  that  given  may  be  selected.  It  is  best  to  avoid  taking 
large  amounts  of  the  acids,  as  this  would  result  in  the  useless 
waste  of  a  large  volume  of  the  standard  alkali  solution. 

After  weighing  off  the  acid,  the  contents  of  the  weighing  flask 
are  carefully  rinsed  out  into  a  beaker  or  other  flask  preparatory  to 
titrating.  Then  a  few  drops  of  the  indicator  are  added,  and  titra- 
tion carried  out  with  normal  alkali  solution  until  the  fluid  turns 
faint  rose  red  (with  phenolphtalein),  or  blue  (with  litmus),  or 
yellow  (with  methyl-orange),  or  faint  violet  red  (with  rosolic 
acid),  etc. 

The  following  equations  will  explain  the  various  equivalents  of 
the  acids. 

(a)    KOH        -f        Ha        =        Ka        -f        H,0 

55.9  86.37 

0.0559  Om.  of  Potassiam  Hydrate  (1  Cc.)  are  eqmvalent  to  0.0.1637  Gm.  of  absolate 
HydnK'hloric  Acid. 

{h)    KOH        +        HC,H,0,        =        KCjHjO,        -f        H,0 

5-^9  69.86 

0.0559  Gm.  of  Potaasiam  Hydrate  (1  Cc.)  are  equivalent  to  0.05086  Gm.  of  abeolote 
Ac'ctic  Acid. 

(c)    2K0H  +  H,S04  =  K^O^  +  2H,0 

2  X  W.9  97.82 

5.1.9   p.  =  48.91  p. 

0.0r>59  Gin.  of  Potaasium  Hydrate  (1  Cc.)  are  equivalent  to  0.04891  Gm.  of  absolate 
Sulphuric  Acid. 

(rf)    2KOH  +  HiCJIA  =  K,C^HA  +  2H,0 

2  X  •"J.9  149. M 

.V>.9  p.    ^    74.82  p. 

0.0559  (ini.  of  PotiLssium  Hydrate  (1  Cc.)  are  equivalent  to  0-07482  Gm.  of  ory»- 
talii/xnl  Tartiiric  Acid. 

(« )    3K0H  +  HjCsHA  -f  H,0  =  K.CHjO^  -f  4H,0 

3  K  .V).9  2m«..'5 

.V).u  p.    =^    6y.8:j  p. 

0.0559  Gm.  of  Potassiuui  Hydrate  (1  Cc.)  are  ecpiivalent  to  0.06983  Gm.  of  crystal- 
lized Citric  Acid. 

(/)     2K0H  -f  HaPO*  =  K^HPO,  +  2H,0 

2  X  •'>■"). 9  97.8 

55.9     =     48.9 

In  the  case  of  pliosphoric  acid,  with  phenolphtalein  as  indi- 
cator, lUHitralization  is  attained  when  poUissium  orthophosphate 
(KJir04)  is  forniod,  which  requires  two  molecules  of  alkali. 

0.0559  (Jm.  of  Potassium  Hydrate  (1  Cc.)  are  e<iuivalent  to  0.0489  Gm.  of  Plio»> 
phoric  Acid. 

[g)     KOH  -f  H^PO^  =  KHjPO*  -f  H,0 

fM.9  97.8 

With  methyl-orange  as  indicator,  neutralization  is  attained 
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when  acid  potassium  phosphate  (KHjPO*)  is  formed,  which 
requires  one  molecule  of  alkali. 

0.0559  Gm.  of  PoUwium  Hfdmte  (1  Cc.)  are  eqnicalent  to  U  0078  Qui.  of  Phoa- 
phoric  Acid. 

(6)  Cextinormal  Potassivm  Hydrate  V.  S.  containing  0.5599 
Gra.  to  the  liter,  or  0.0005590  Gm.  to  the  cuhic  centimeter,  is 
emploj'ed  in  conjunction  with  dednomial  sidpliuric  arid  V.  S. 
(containing  0.004ti91  Gm.  in  the  cubic  centimeter)  in  the  estima- 
tion of  total  alkaloids  in  Extract  of  Nux  Vomica. 

10  Cc.  ,1^  Potnmiam  Hyilrnt*  (0.005599  Gm.)  is  equivalent  to  ICc   J^    Sulphuric 
Addt«.0(M89IGm,i. 

Deci  ami  ceutinormal  solutions  are  emiiloj-ed  for  the  detcrminft- 
tion  of  minute  (juantitiea  of  acids  or  alkalies.  Because  of  their 
great  dilution,  we  are  enabled  to  measure  off  volumes  representing 
exceedingly  small  i^uantities  of  the  actual  reagent,  which  under 
ordinary  circumstances,  would  be  impossible  with  a  burette  of 
the  usual  graduations.  Since  the  solutions  are  very  dilute,  an 
error  of  a  tenth  or  fifth  of  a  cubic  centimeter  would  not  affect  the 
result,  which  would  be  the  case,  however,  were  we  to  employ  a 
normal  solution  which  is  100  times  as  strong. 

Standard  Solution  op  Silver  Nitrate. 
The  U.  S.  Pharmacopceia  gives  the  following  directions: — 

(7)  Dbcinormal  Silver  Nitrate  Volumetric  Solution. 

AgNO,  =  169.55.         16.95.1  Gm.»  in  1  Liter. 

Dissolve  16.9o.')  Gm.*  of  pure  silver  nitrate  in  enough  water  to 
make,  at  or  near  15°  C.  (59*  F.),  exactly  ICKXJ  Cc. 

Keep  the  solution  in  small,  dark  amber-colored,  glass-stoppered 
vials,  carefully  protected  from  dust. 

NoU. — Titration  by  itecinomial  silver  nitrate  V.S.  may  be 
managed  in  various  ways,  adapted  to  the  special  preparation  to 
be  tested. 

n.  In  most  cases  it  is  directed  by  the  U.  S.  P.  to  be  used  in 
presence  of  a  small  quantity  of  potassium  chromate  T.  S.,  which 
8er\'es  to  indicate  the  end  of  the  reaction  by  the  appearance  of  Uie 
red  color  of  silver  chromate. 

b.  In  some  cases  {[)0ta3sium  cvanide,  hydrocyanic  acid)  it  is 
added  until  the  first  appearance  of  a  permanent  precipitate. 

Ose  Oiiie  Ccnlimflrr  of  liefinoraial  Silnr  Xilntle  }'.  S.  i»  Uie  n/ainiUiiI  of : 

SilvM  Vilrnlc,  ArXO,     .  .       ,  ll.01(n)55 

\:  ■  !■    NH.Br 0.OOOT77 

\  '    NH.ci ((.(Xtiaas 

<  llr,        0,009)1716 

I  l.r, O.01OT7O 

!■  '  O.Ol.'iH? 

**'Ft«ta«illTrMBcl»do)rialS.9il(>ni.,  vheiiaddlnteNUunaMdatutwdi^UininMiiollalil*.'' 
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Oramnte, 

Hydrocyanic  Acid,  absolnte,  HCN,  with  indicator, 0.002696 

HydnK'yanic  Acid,  absolute,  HCN,  to  flret  formation  of  pre- 
cipitate  0.003396 

Hydrio<lic  Acid,  HI 0.012753 

Hydrobromic  Acid,  HBr 0.008076 

Lithium  Bromide,  LiBr      0.00H677 

Potassium  Bromide,  KBr 0.011879 

Potassium  Chloride,  KCl 0.007440 

lV)tas8ium  Cyanide,  KCN  with  indicator, 0.0065O1 

l\)tasHium  C^^auide,  KCN,  to  first  formation  of  precipitate,  .  0.013002 

Potassium  Iodide,  KI      0.016S56 

Potassium  Sulphocyanate,  KSCN 0.009699 

Sodium  Bromide,  NaBr      0.0](»276 

Sodium  Chloride,  NuCl 0.005837 

Sotiium  Iodide,  Nal 0.014953 

Strontium  Bromide,  SrBr,  (anhydrous), 0.012341 

Strontium  Iodide,  Sri,  (anhydrous), 0.017018 

Zinc  Bromide,  ZnBr,       0.011231 

Zinc  Chloride,  ZnCl,       0.006792 

Zinc  Iodide,  Znl, 0.015908 

Exercise. — An  unknown  quantity  of  pure  sodium  chloride  was 
dissolved  in  water  in  a  beaker,  a  few  drops  of  potassium  chromate 
were  added  to  impart  a  yellow  color,  then  the  silver  solution  was 
slowly  run  in,  under  constant  stirring,  until  the  last  drop  caused 
the  solution  to  turn  permanently  pale  reddish  (silver  chromate) ; 
30  Cc.  of  silver  solution  were  required.  How  much  sodium 
chloride  was  present? 

(a)    AgNOa  +  NaQ  =         AgQ  -h  NaNOj 

Silver  Nitrate.  Sodium  Chloride.         Silver  Chloride.  Sodium  Nitrate. 

169.55  58.37 

1000  Cc.  (j^V.S.) containing  16.955       Gm.   of  Silver  Nitrate  are  equivalent  to 

5.8:n  Gm.  of  Sodiam  Chloride. 
1    Cc.  ''  *'  0.016955     '*      of  Silver  Nitrate  is  eqai\'alent  to 

0.0058^7  Gm.  of  Sodium  Chloride. 

30  Cc.  Silver  Nitrate  =  30  X  0.005837  =  0.175  -h  Gm.  of  Sodium  Chloride. 

Potassium  Bromide. 

(b)    AkNO,        +         KBr         =        AgBr  -f        KNO, 

lfi9..'»5  118.8 

1000  Cc.  (^'  V.  S  )  containing  16.955  Gm.  Silver  Nitrate  are  equivalent  to   11.88 
^^  Gm.  Potassium  Bronude. 

1  Cc.    *'      "  '*  0.01695  Gm.  Silver  Nitrate  is  equivalent  to  0.0118 

Gm.  Pot;i88ium  Bromide. 

Hence  each  cubic  centimeter  of  the  decinormal  silvernitrate  V. 
S.  is  eciuivalent  to  0.01188  Gin.  of  Potassium  Bromide. 

The  other  halogen  salts  are  estimated  in  the  same  manner. 
The  lialogen  acids  (HI  or  HBr)  must  be  first  neutralized  with  an 
alkali  (see  Syru])us  Acidi  Hydriodici,  page  2781 

Ferrous  Iodide  cannot  be  estimated  directly  like  the  above 
halogen  salts,  because  the  indicator,  potassium  chromate,  reacts 
with  the  ferrous  salt  (see  Syrupus  Ferri  lodidi,  page  281);  hence 
we  have  recourse  to  another  method,  known  as  Volhard's,  which 
is  equally  applicable  to  the  estimation  of  all  halogens. 
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(7)  V'olhard'b  Mkthod. 

This  is  applicjible  where  the  chromatic  iiiOicator  cannot  be  used. 
It  may  also  be  used  in  the  presence  of  uitric  acid,  thus  enabling 
us  to  estimate  chlorides  in  the  presence  of  |>liosi)horic  or  other  acids 
which  precipitate  silver  in  neutral  solution.  The  lUftliud  depends 
u])on  entirely  precipitating  the  halogen,  in  the  preseuco  of  nitric 
acid,  by  a  known  excess  of  standard  solution  of  silver,  tht;n  esti- 
mating the  excess  of  silver  left  uncomhined  with  the  halogen,  by 
a  standard  solution  of  i>otassium  (oraramoniuni)  sulphocyanat*,* 
using  a  drop  or  so  of  ferric  ammonium  sul[rhnte  as  indicator.  As 
soon  a.s  the  sulphocyanatrO  has  precipitated  all  of  the  silver  excess, 
it  striked  a  hloo<l-red  color  with  the  ferric  salt,  due  to  the  forma- 
tion of  ferric  sulphocyanate.  The  difterence  between  the  volume 
of  standard  silver  solution  originally  added,  and  that  of  the 
sulphocyanate  used,  will  give  the  number  of  cubic  centimeters  of 
silver  eijuivalent  to  the  chloride  present. 

Estimation  of  HynRocvANic  Acid. 

{a)   To  First  Formation  of  a  Prfcipitate. 

The  hydrocyanic  acid  is  weighed  off,  diluted  with  water,  and 
solution  of  sodium  hvdrat«  added  until  the  liquid  is  strongly 
alkaline,a8  shown  by  litmus  paper  or  solution.  Then  decinormul 
silver  nitmte  solution  is  slowly  dropped  in  with  constant  agitation 
nntil  a  (ni'ii(  permanait  cloud  of  silver  cyanide  (AgCX)  is  pro<hiced. 
If  during  tlie  operation,  the  litmus  becomes  rod.  more  of  the  so- 
dium hydrate  must  be  added  until  the  indicator  sliows  a  blue  tint. 

The  reaction  is  as  follows : — 


The  sodium  hvdrate  is  added,  to  prevent  the  liberation  of  free 
nitric  acid  whicli  would  prevent  the  silver  cyanide  from  pre- 
cipitating:— 

SN^CN         +        ArSO,        =        AgCS.StCS        4-         NftNO, 
Sodlun  Crulde.  BUnrXiinin  Doubh- CYsoMKnrSIJ'rr        S»li.>in  Minu. 

1  K  «  imM  ud  Sudlum. 

nM  molrcnlra  of  HyHrnryaiiic  Add  (53.96  ptirlsl  »re  eqnival(<iit  to  enr  mulMnlpof 

SilTw  Silwt.'  ( 169.55  p«W). 
Or  5  :tlMl      pnrlHi)f  Uyilrocyuib  Acid  artietiaivkleat  tn  16. nf>5parUof  Silver  XiUate. 

otd,uua3ii6      ■•        "  o.oie».i3 • 

TlKRfure  1  Cc  uf  -~  SiUrr  Nitmle  V.  3.  (mnteining  0.016955  Qm.  of  the  aftU) 
ii  ninivalent  b>  0.005386  Gni.  of  IIjndrDcjMtv  Add. 

•  KSOt        4        AiNO,       -       AffOt       +       KSOt 
rnlHiJu»  SII<«  SIItct  Polminm 

BuLphrvymiilc.  Ml  nil.  SolpbuTitMU^         Kllntc 

PoiiuluRi  SulphcHTWWM,    >.l««nni.        ^  tt-HSOn.  nmaCc.^V,8.)BUT(r!!Hr«t<L 
O.ll0*»»am.  -    u.UUUUn.|ICi.  ^V.  a)     ■■ 
n«i  1  r<.  or  ih«  Xiilphnnaaili-  •nliilliHi  (mnialnlni  n«niW  Km.  iif  ttw  nil)  !■  miulnlal  Id  I  On 
tf  IMBUnf  M(nl<itolutliH(aiiiulnliice.UUla«Um.  or  Lbe  mIij. 
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(6)  Esiimaiion  with  Indicator. 

The  Pharraacopoeia  directs  that  sufficient  magnesia  paste  be 
added  to  the  weighed  and  diluted  acid  to  impart  an  opaque  milk- 
iness  to  the  liquid.  This  serves  to  neutralize  the  acid  as  well  as 
to  afford  a  better  opportunity  to  distinguish  the  red  color  (silver 
chromate)  which  indicates  the  end  point  of  the  reaction,  potassium 
chromate  being  the  indicator. 

The  reaction  is  the  same  as  in  the  preceding : — * 

2NaCN        +        AgNO,        =        AgCN.NaCN        +        NaNOj 

Sodium  Cyanide.  SilTer  Nitrate.         Double  Cranlde  of  SilTer       Sodium  Nitrate. 

and  Sodium. 

AgCN.NaCN    -I-    AgNO,    =    2AgCN    -f    NaNOb 

2NaCN  or  2HCN  are  then  equivalent  to  2AgNQ| 

2  X  49       2  X  26.98  2  X  169.S5 

49     i)art8  of  Sodiam  Cyanide  or  26.98    parts  of  Hydrocyanic  add  are  equivalent 

to  169.55  parts  of  Silver  Nitrate, 
or  4.9  iwrts  of  Sodium  Cyanide  or   2.698  parts  of  Hydrocyanic  acid  are  equivalent 

to  16.955  parts  of  Silver  Nitrate. 

1000  Cc.  of -y  silver  solution  containing   16.955  Gm.  AgNOj 

are  equivalent  to  4.9  Gm.  of  sodium  cyanide,  which  is  equivalent 

to  2.G98  Gra.  of  hydrocyanic  acid.    Therefore  1  Cc.  of  ~   silver 

solution  (0.016955  Gm.  of  the  salt)  is  equivalent  to  0.002698  Gm. 
of  hydrocyanic  acid. 

Potassium  Cyanide  is  estimated  in  the  same  manner  and  sub- 
jected to  the  same  reactions  as  given  above. 

(8)  Decin'ormal  Iodine  Volumetric  Solution. 

I  =  126.53  12.653  Gmf  in  1  liter. 

Dissolve  12.G53  Gm.  of  pure  iodine  in  a  solution  of  18  Gm.  of 
pure  potassium  iodide  in  300  Cc.  of  water;  then  add  enough  water 
to  make  the  solution  measure,  at  or  near  15°  C.  (59°  C),  exactly 
1000  Cc. 

The  potassium  iodide  plays  the  part  of  a  solvent  for  the  iodine. 

One  Cubic  Centimeter  of  Decinormal  Iodine  V.  S.  is  the  equitalent  of: 

Oramwte. 
Iodine,  I 0.012653 

AiNt'iii<' Trioxi(le(arst'nou»aci<l).  ARjO, 0.004942 

IN.tassiiiin  Suli.hitis  <n-8tallize(i,  K^3 -f  2H,0 0.009692 

SMlium  IJiHiilpliiUs  NaHSO, 0.005193 

S<Mliiiin   lIviKisulpbite  (Thioanlphite)    crj'stals,    Na^Oj-f- 

r.ll,<)  .  \ 0.024764 

S<Hliiiin  sulphite,  rrvstullizt-a,  Na^SO^  -f  7Hj() 0.012.579 

Sulphur  Dioxide,  SO, 0.003195 

Antimony  a»<l  PotiiHsinni  Tartnite,  crvstiils,  2K(SbOjC4H40f- 

:   ll^y * 0.01656. 

*  For  Dm'  ffukeof  uniririnity  and  cK'aruess  sodium  Is  retained  in  the  exphiDatorj  fonnula  instead 

of  inautH-^iimi. 

fMuy  \k'  ruiiinUil  off  to  r2.6.>  Gm. 
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(a)  Rdimatiim  of  Araenoyt*  Oiide. 

The  arsenous  oxide  is  weighed  off  and  dissolved  in  boiling 
water  with  the  aid  of  sodium  bicarbonate.  Tbo  solution  is  al- 
lowed to  cool,  some  sturch  paste  added,  and  iodine  solution  run  in 
until  a  fuinl,  permanently  blue  color  is  obtained.  The  addition 
of  iodine  toarsenaiw  acid  in  all^aline solution  causes  its  oxidation 
to  arsenic  acid,  the  iodine  being  thereby  converted  into  hy- 
driodic  acid,  with  disappearance  of  color.  As  soon  as  all  of  the 
ar3eno»«  acid  is  oxidized  to  arsenic  acid,  the  next  drop  of  iodine 
(being  free)  will  strike  a  blue  color  with  the  starch. 

The  excess  of  sodium  bicarbonate  serves  the  purpose  of  com- 
bining with  the  liberated  bydriodic  acid,  which,  if  present  in  froo 
condition,  would  interfere  with  the  reaction: — 


Aso.    +    4[ 


4NRltC0, 


A»,0,     +     4NhI     +     4CO,     + 


Since  four  molecules  of  iodine  {4  X  126,5)  are  necessary  \o 
oxidize  one  molecule  (197.68)  of  arsenotw  to  arsenic  oxide,  hence, 
one  atom  of  iodine  is  equivalent  to  otif-fonrth  of  a  molecule  of 
arsenous  oxide: —  lodiK  Arwm>u.o<idiL 

laa.sp. *9.«p. 

lOOOG^  j^  V.  B.  contoniDg 13.65  Om.,        4.IH2Gra. 

ICfe         "  ",         0.01265  Oni.,       .        ,  0.004942  Grn. 

Ttwrernra  each  Cc.  at  ^  Iodine  Siiliiticm  is  Fijnivalrtit  In  O.U<M94'2  Gm.  Areeuuii* 
Oxide, 

(h)  Egtimatioii  of  Sulphurona  Arid,  Free  and  in  Sulphitm. 
The  acid  or  sulphite  is  largely  diluted  with  water,  starch  paste 
added,  then  iodine  solution  added  until  a  faint  permanent  blue 
appears.  The  sulphurous  oxide  or  sulphite  undergoes  oxidation 
to  sulphuric  acid  or  to  sulphate,  and  the  iodine  is  thereby  con- 
vertea  into  bydriodic  acid  according  to  the  equation: — 

I,      +       H,o      +      so,.ii,o      =      H^so,      +      am 

Iodine.  WiMF.  Solnburoui  Acid.  Sulnhurlc  nrdHodlc 

3XI».S  mW)(SO,l  icid.  Add 

iM.Spiini>rrKi|uitii«t  ii> .      ai.DBpiini. 
1000  Cr.  ^  V.  B.  contAining  12.05  Gm.  loiline  Are  eqQiTalFnt  to  3.195  Om.  ot  DdI 
phnroDS  Oliile. 
1  Cc  "  "  n.0136.}Gm.  ludiae  iaeijuivaleutlo(l003ll).>Oni  uf 

SnlpbDivuK  OKidp. 

(c)  EMimation  oj  IIi/])Of>iilphUfS  {Tliiomi/pliaUi). 
The  equation  is  as  follows: — 

.6H,0)         =         2NmI         +         Na3.0,        +■        inll.O 
Sndluni  SoAliiin  Vfuri 

lollw  TwnUitDiiUc. 


lOMOe. 
lOe. 


Gni.  lodiiiP  Are   wimtulent  In  94.7B4  Gni.  of 
Sodium  Hyporalphlte. 
0.013&'>  Gm    luiliiiu  iH  Minimlnit  to  0  irJ4Tft4  Om. 
of  SiHliuui  Jlrpcoulphiu- 
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(9)  Decimormal  Sodium  Hyposulphite  Volumetbic  SoLCTtow 

NaAO,  +  5H,0  =  247.64.     34.764  Om.  in  1  Liter. 

This  solution  is  standardized  by  means  of  decinorraal   iodiin 
V.  S. 

"  Dissolve  30  Gin.  of  selected  crystals  of  sodium  liyposulphii 
(sodium  thiosulphale)  in  enough  water  to  make,  at  or  near  Io°  C 
{rtS)°  F.),  1100  Cc.     Of  this  solution  Iransfer  10  Ce.  into  a  flask,.! 
add  a  few  drops  of  starch  T.  S.,  and  then  gradually  add,  from  a# 
burette,  decinormal  iodine   V.  8.,  in  small   portions  at  a   time,] 
shaking  the  Hask  after  each  addition,  and  regulating  the  How  tal 
drops  toward  the  end   of  the  operation.     As  soon  as  tlio  colors 
produced  by   Ihe  influx  of  the  iodine  solution  no  longer  dis-T 
appears  on  shaking,  but  is  not  deeper  than  very   pale  blue,  note 
the  number  of  Cc,  of  the  iodine  solution  consumea.     Then  dilute 
the  sodium  hyposulphite  solution  so  that  equal  volumes  of  it  and 
of  decinormal  iodine  V.  S.  will  exactly  correspond  to  each  other 
under  the  conditions  mentioned  above. 

lixample. — Assuming  that  10  Cc.  of  the  stronger  sodium  hypo-  I 
sulphite  solution  first  prepared  had  required  10.7  Cc.  of  ueci-  I 
normal  iodine  V.  S.  to  produce  a  faint  reaction  with  starch,  the  1 
hyposulphit*  solution  must  be  diluted  in  the  proportion  of  10  Cc  f 
to  in.7  Cc,  or  lOUO  Cc.  to  1070  Cc. 

After  the  solution  is  thus  diluted,  a  new  trial  should  be  made  J 
in  the  manner  above  described,  in  which  50  C«.  of  the  decinormal  ] 
sodium  hyposulphite  V.  S,  should  require  exactly  50  Cc.  of  deci- 
normal iodine  V.  S.  to  produce  a  faint  reaction  with  starch.     If 
necessary,  a  new  adjustment  should  then  be  made  to  render  the  I 
correspondence  perfect. 

Keep  the  solution  in  small,  dark  amber  colored,  glass-stoppered  . 
bottles,  carefully  protected  from  dust.  J 

Note. — When  this  solution  is  to  be  used,  fill  a  burette  with  it,  J 
place  the  liquid  to  be  tested  either  for  the  free  iodine  it  already  I 
contains,  or  for  that  which  it  liberates  from  an  excess  of  potassiunt  I 
iodide  added  to  it,  into  a  flask,  and  gradually  add  small  nortiona  | 
of  the  solution  from  the  burette,  shaking  after  each  addition,  and  I 
regulating  the  flow  to  drops  towards  the  end  of  the  operation, 
until  the  orown  color  of  the  iodine  hasnearlydisappeared.     Now  ' 
add  a  few  drops  of  starch  T.S.,  which  will  produce  a  blue  color, 
and  then  continue  to  add  the  hyposulphite  solution  in  drops 
until  tho  blue  tint  is  exactly  discharged.'  ' 

OiU-  Cnbir  Crnlimrlrr  o/  Decinormal  Sodium  H<rpoe«lph<U  V.  S.  i»  f*r  n/aieatntt  •/,■ 


ftmiiom  Hj-|>08iilphit 

{Thi« 

urpLnto).  Nn,S,0.  +  5H,0   , 

0.i>i4Ttt4 

Broiiiin*,Br  ,    , 
Chlorine.  CI 
Inliii*.  1      .    . 
trun.  Vr,  in  ffrric  aul 

"^ 

0.003537 
0.01-ifi&3 
0, 006^88 
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(o)  Estimation  of  Free  Iodine, 
A  quantity  of  Iodine  is  weiglied  off,  and  by  aid  of  potassium 
iodide  dissolved  in  water.  Then  the  hyposulphite  solution  is 
added,  under  constant  stirring,  until  the  solutiou  has  paled  to  a 
yellowish  tint.  A  little  starch  paste  is  now  added,  and  the  adiii- 
tion  of  the  liyposulphile  continued  in  drops  until  the  blue  color 
just  disappears. 

Tiien  act'ording  to  the  equation : — 
2i  Nn,SO.  5H,0)         +  31     =     SNal        +        Njt^.O,       +        liiH,n 

1000  Cr.  ^  V.  S.  coDtaiuing  31.704  Om.  (ioilinin   Hvpmiilphite  are  ninivnleitl  tn 
'"  12,85  Gm.  ludini-. 

1  ('■'.  "     "  "  0.034704  Oiu.  SodiDtn  H^pmulphhe  U  «qnivalpnt  bi 

aO]-2«5Um.I(MliDe. 

{b]  EstiTnaiioii  of  Free  Chlorine  or  Bromine. 
This  process  is  adapted  to  ail  subst*inces  containing  free  Chlo- 
rine or  Bromine,  (See  also,  Aqua  Chlori,  page  223.)  The  sub- 
stance is  weighed  off  and  addt>d  to  waterconlaining  a  slight  excess 
of  ]Kitassiura  iodide,  whereupon  either  the  chlorine  or  bromine 
liberates  an  emiivaUiU  quantity  of  iodine  from  the  potassium 
iodide,  which  in  turn  is  estimated  by  means  of  the  hyposulphite 
solution  as  directed  above: — 

2a         +         2K[         =         2KC1         +        21 

Clilorlnft  t'otuium  l\Hft^un  toJiiM. 

i  X  ^n  lodliln  CtiUirids.  1  X  IH.I1 

».a     |Mr1aarnin<ii|al»l«nl(s 1M,I)       nmoTt. 

.IKIT        ■ ,   .   , UU         

ovassj I).0I1W ' 

Since  1  Cc.  of  decinormal  Sodium  Hyposulphite  solution 
(0,0247t>4  Gm,  of  the  salt)  is  equivalent  to  0.01265  Gni.  of  iodine, 
and  as  this  is  efjuivalent  to  0.003537  Gra,  of  Chlorine,  hence  1  Cc. 
of  decinormal  sodium  hyposulphite  solution  is  equivalent  to 
0.003537  Gm.  of  Chlorine.' 

On  this  same  principle  1  Cc.  of  decinormal  Sodium  Hy]>osul- 
phite  solution  is  e({uivalent  to  0.007970  Gm.  of  bromine,  for — 

2Br  +         2KI         =        2KBr  +        81 

Brmnllu,  PuUbIhid                ISiUialaai                IikIIiik 

1 X  n.ni  lodlitK                   llnicaldr.                1  ■<  m.J 

Tt.7a  parUor  Ur.  inoiulnkatlo.   ,  ....   .  IIU   put*  arioUiw. 

Atam  -         "  .  ,  .     ,        ,    anm   ■■ 

(c)  Eriimation  of  Iron  in  Ferric  Sails. 
A  suitable  quantity  of  the  iron  salt  or  solution  is  weighed  off 
and  added  to  water  contained  in  a  glass  stoppered  bottlo.  To 
this  is  added  some  hydrochloric  acid  and  an  excess  of  polaasium 
iodidu  (which  must  he  absolutely  free  from  iodate).  The  mixture 
is  kept  for  half  an  hour  at  a  temiwrature  of  40°  C,  then  cooled, 
and  mixed  with  a  few  droja  of  starch  T.  S.     Decinormal  solution 
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of  soilium  liyposulpliite  is  tlien  run  in  till  Ihe  blue  color  of  t 
solution  is  discharged. 

The   ferric   chloride   causes  the  liberation  of  an   amount  i 
iodine  equivalent  to  the  amount  of  metallic  iron  present.     Tli«l 
ferric  is  reduced  to  ferrous  chloride,  The  hydrochloric  acid  added  I 
serves  to   prevent  the  solution  of  the  ioiiine  by   the  excess  of  | 
potassium  iodide  present.     The  reaction  is  as  follows: — 
Fe,Cl,    +    aKI    =    SFeCI,    +    aKCl    +    21 

Ferrlt?  rotunluni  Fnrroiii  PnriHilum       Iodine. 

Cbturiile.  tmlidc  CUIoriaa  Chlorids.       3  x  IIC-S 


Since,  according  to  the  equation  c (page  433),  1  Cc.  of  decinormall 
hyposulphite  solution  (containing  0.U2476  Gm.  of  the  salt)  isT 
equivalent  to  1  Cc.  of  decinormal  iodine  solution  (0.0l2fi5  Om.), 
and  as  this  is  equivalent  to  0.00558  Gm.  metallic  iron,  hence  " 
Cc.  of  the  hyposulphite  solution  is  equivalent  to  0.0055S  Gra,  ■ 
metallic  iron. 

(10)  Decinormal  Potassium  Dichromate  Volumetric  Solu-1 

TION. 

K,Cr,0,  =  293.7a        4,898  Gm,"  iu  I  Utw. 

Dissolve  4.S96  Gm.*  of  pure  potassium  dichroraale  (see  betow)9 
in  enough  water  to  make,  at  or  near  15°  C.  (59*  F,),  exactly  lOOvl 
Cc.  I 

If  the  potassium  bic^hromate  is  pure,t  it  is  directly  dissolved  aal 
above  indicated.  If  not,  it  may  be  standardized  by  making  an  I 
estimation  upon  0.5  Gni.  of  pure  iron  (piano)  wire,  dissolved  in  1 
dilute  sulphuric  acid,  as  described  on  page  437  equation  a. 

When  used  with  phenolphtalein  os  indicator,  to  neutralize  ] 
alkalies,  the  volumetric  solution  of  potassium  dichromate  is  deci- 
normal  when  it  contains  14.689  Gm.  in  1  liter.    It  is  then  the 
exact  equivalent  of  any  decinormal  acid,  corresponding  to  iJil* 
amounts  of  alkalies  quoted,  for  instance,  under  Decinormal  Oxalic  J 
Acid  V.  S.  I 

The  dichromate  is  equivalent  to  two  molecules  of  hydrochloric  I 
acid;  thus: — 

K,Cr,0,  +  2Ha  =  2KCI  +  2CK),  +  B,0 

Hence  1  molecule  of  the  acid  is  equivalent  to  \  molecule  of  thel 
bichromate  (K;C,0;  =  14l>.8!>).  The  decinormal  solution,  thcre-| 
fore,  is  made  to  contain  but  14.GS9  Gm. 

When  used  as  an  oxidizing  agent  to  convert  ferrous  into  ferriol 
salts,  or  to  liberate  iodine  from  potassium  iodide,  the  solution  jostl 


le  haliDW  tkHi  <■ 


*  -liKhl. 


"'GainmU^rcHiadedoff  lo  19  Om,,  vbflD  i 

Th(  PlMniiacapixli  upcclBa  that  Pim  . 

lids  nspoBdinc  lo  Ilir  laU  (Iveu  In  Ihc 

lit  confona  lo  Ibe  follavlng  tmla.    In  itviEmjuii  ui  if,,puu«.  ^t  tw  >«4>  ,m  jv*,:.  .■■  wm^^<  <«,,■>» 

A  hrn.S  Ce.  of  nllrlci  vlif,  no  *l>lbli<  rhiiin lAould  b«  praduml  ctlliu  li^  bnrtuni  rhl<itldi-T.  i 
or  nJptal-).  or  by  ■IWnr  nllntt  T.fi.  (itMniwo/^aUtrMx.  In  ■  nliliinronoOk  •Tit 
■uIuiluQ  JI  In  'Ml  wltb  1  Ce.  ofuDfiioDU  *aMr.  no  jinctplulf  •honhl  bciinduod  bf  ^bbi 
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mentioned  (containiDg  14.680  Om.  in  1  liter)  lias  the  effect  of  a 
*-  volumetric  solution,  and  asolutionof  one-third  of  this  streiigili, 
conUiining  4.89C  Gm.  in  1  liter,  lias  the  value  of  a  deciiiorcnal 
solution. 

Upon  heating   1    molecule   of  the   bichromate  with  an  acid 
(Htyo,),  tliree  atoms  of  nascent  oxygen  are  liberated.     Thus : — 
K,L>,0,  +  4H^.  =  K^4  +  0,(30.1,  +  411,0  +  O, 

These  tiiree  aloms  of  oxygen  {wssess  llie  power  to  convert  six 
atovm  of  iron  from  the  Jerrmi*  to  the  Jcrrk  state,  according  to  the 
equation — 

fiFeO  +  O,  =  3Fe,0, 

Therefore  each  molecule  of  the  dichromnte,  yielding  three  atoma 
of  oxygen,  is  equivalent  to  aixalomsoi  hydrogen.  Hence,  accord- 
ing to  the  principle  e-xpressed  on  page  413,  we  tJike  ^  of  the 
molecular  weight  of  a  ueciuormal  solution  of  the  bichromate  (i 
of  29.378  ^  4.896),  thereby  reducing  it  to  the  valency  correspond- 
ing to  one  atom  of  replaceable  hydrogen. 

As  a  decinormal  solution,  it  is  the  equivalent  of  an  equal 
volume  of  deciuormal  potassium  permanganate  V.  S.,  or.  in  the 
case  of  iodine  liberated  from  potassium  iodide,  it  is  the  ef|uiva- 
lent  of  an  equal  volume  of  decmormal  sodium  hyposulphite  V.W, 
For  titrating  ironinfrcmiw  compounds,  it  is  used  in  the  following 
manner:  Introduce  the  aqueous  solution  of  the  ferrous  salt  inio 
a  flask  and,  if  it  -is  not  already  acid,  render  it  so  with  sulpburic 
acid.  Now  add,  gradually,  decinormal  potasHiura  dichromate 
V.  S.  from  a  buretle,  until  a  drop  taken  out  upon  a  white  surface 
no  longer  showa  a  blue  color  witti  a  drop  of  freshly  prepared 
potassium  ferricyanide  T.  8. 

Decinormal  potassium  dichromate  V.  S,  may  also  be  used,  in 
conjunction  wiUi  potassium  iodide  (from  which  it  liberates  ioiline) 
and  sulphuric  acid,  fur  adjustingthe  titer  of  sodium  hyposulphite 
(thiosulphute)  V.S.  and,  by  its  means,  that  of  the  iodine  V.8. 


Oiu  (\hK  OmliBirtT  of  tkriB. 


il  PoUimHm  DtchronaU  V.  S.  infkr  t^tunlni  of: 


roUnlumDii-hmnuile,  K,CY,0,  0.004688^ 

Iron,  lu  rfnonBromiMiiiiiiltt,   .   .  0.005588 

Ferrous  Ortainatr,  FoCO,      O.Ot15T3 

Ferrniu  Kiit[ibntp,  BDUvdniiu,  FrftO,      II  fllSlTO 

Fpnow•Su1pIultl^  rryii'UtlllMMl.  F*«!0,  +  TH^  ...     0.071743 

Pe^roaIlSulplwI<^  ilried.  3F«fiO, -f  2H,0 0,017884 

Pnuwriam  Hviimtc.  KOH 0.0018W 

Soditini  Hfpomilpbite  (Thl<Mulph&t«),  N>,a,Oi  +  5R,0  ,   .  D.091764 

£«fi7Tuifion  nj  Metallic  Irtrn  and  firroiw  Salts. 

(a)  Metallic   Iron. — Any  definite  amount  of  iron  (about  0.5 

Gm.)  is  weighed  ufffif  it  is  intended  for  standardizing,  piano  wire 

should  lie  selected),  then  dissolved  by  the  aid  of  heat  in  dilute  aul- 
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phuric  acid,  in  a  flask  with  a  close  fitting  cork,  through  which 
passes  a  short  glass  tube,  which  is  fitted  into  a  rubber  tube  closed  at 
the  other  extremity,  and  in  the  side  of  which  an  incision  is  made 
which  will  allow  steam  and  hydrogen  gas  to  pass  out,  but  will 
prevent  the  air  from  passing  in.  When  the  iron  is  dissolved,  the 
solution  is  titrated  directly  in  the  flask,  or  rinsed  out  into  a 
beaker.    The  titration  is  carried  out  as  directed  in  the  preceding 

Paragraph.    The  failure  of  the  ferricyanide  solution  to  produce  a 
lue  color  with  the  resulting  mixture  indicates  that  the  oxidation 
of  ih^  ferrous  to  ihefeiric  condition  is  complete. 

The  first  half  of  the  operation  embraces  the  solution  of  the 
metallic  iron,  yielding  ferrous  sulphate,  the  operation  being  per- 
formed under  conditions  which  obviate  any  possible  formation  of 
ferric  salts  resulting  from  contact  with  air : — 

6Fe    -f    6H^4    =    6FeS04    -f    3H, 

6  X  .^.88  6  X  151.7 

The  following  reaction  illustrates  the  oxidation  of  the  ferrous 
to  ferric  salt: — 

eFeSO*      -f      KjCrA      +      7H^,      =      3Fe,(S04),      -f      K;304       + 

Ferrous  Potaasium  Sulphuric  Ferric  Potanium 

Sulphate.  Dichrotnate.  Acid.  Sulphate.  Sulphate. 

910.2  293.78 

Cr,(S04),        +      7H,0 
rhromium  Sulphate.  Water. 

Hence — 

KjCtjOt        =        6FeS04        =        6Fe 

293.78  6  X  l.'>1.7  6  X  5S.88 

48.96  parts    =  151.7  parts-  65.88  parts. 

1000  Co.  ^  V.  S.  containing  4.896  Gni.  dichromate  =  15.17  Gm.  feirons  salphate  = 
^^  5.588  Gm.  metaUic  iron. 

ICc.         "  *'  0.004896  Gin.  dichromate  =  0.01517  Gm.  ferrous  sal- 

phate =  0.005588  metallic  iron. 

(b)  OrystalUzed  Ferrous  Sulphate, 

The  weighed  amount  of  salt  is  dissolved  in  water  containing 
dilute  sulphuric  acid  and  titrated  as  directed  above. 

K,Cr.A  4-  6  FeSO.TH^O  -|-  7H2SO,  =  SFe^CSO^),  -f  K^O^  -f  Cr,(SOJ,  -f  14H,0 

293.78  6  X  277.42 

29.3. 7«  parts  of  KjCrjO-are  necwsary  for  theoxldationof  6  X  277.42  parts  of  ferrous  .«ulphat«*. 

4H  'Hi  "  "  **  *         '*  "  "  "  **  277  42        "       *'        "  " 

1000  Cc.  ^Q  V.  S.  containinK  0.004896  Gm.  of  KjCr.^  are  necessary  for  the  oxidation 
of  0.027742  Gm.  of  crystallized  ferrous  sulphate. 

(r)  Ferri  Carbonas  Saccharatus. 

K.Cr,07  -h    fiFeSO,  +  7H,SO,  ---   3Fe,(SO,)3   -f    K^SO,  +  Cr,(SOj,   -h  7H,0 
2'.M.7K  f.xnv7;i 

29:{.7S  nartfi  ol  K.,("r,()«  arc  ueowsary  for  the  oxidation  of  6  X  ll'».7a  parts  of  ferroas  carbonate. 
48.W         *•         7.   '       ••         ..  ••  '•  ••         115.7a      '•    •• 

Then  1  (^c.  of  the  dichromate  solution  (or  0.004896  Gm.  of  the 
salt)  is  equivalent  to  0.011573  Gm.  of  ferrous  carbonate. 
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(d)  Poiaxsiiaii  Iodide  and  Sodium  JlyposulphUf. 
K,CrA    +    8KI    +    7H^,    =    4K^,    +    0,(30,),    + 

.r  llheni 


".  ijfi.« 


.  .  ,  ,     .iw.ai»fl« 

into  Cc.  coDUminK  -t-Siti  Ora.  of  -  I)ichn)iiist«  V.  S.  are  equivaWDt  to  12.60  Um.  of 
«■  lodiiip. 

1  Cc.  "        0.(XI489« '  '■      U  eqnivDlent  bi  <)012«HIGni. 

of  Iodine,  or  0.03476  Gm.  of  Hodinm  Hjposulphiw  (I  Cc). 

(11)  Dkcinokmai.  Potassium  Permanganate  Volumetric  So- 
lution. 

2KMnO,  =  315.34.  3.1534  Giu,*  in  1  Liter. 

For  the  estimation  of  Iron,  this  solution  is  far  uioiv  sutisfoc- 
tory  than  the  decinormal  dicliromate  snluiion,  since  the  end  i>oint 
of  the  reaction  is  readily  distinguished,  and  does  not  require  the 
use  of  reagents,  a.s  is  the  case  iti  the  latter. 

Two  molecules  of  potassium  permanganate  (2KMnO«)  in  oxida- 
tion give  off  five  atoms  of  oxygen,  which  oxidizes  the  fcrroHn  of 
lU  atoms  of  metallic  iron  to  ferni  condition,  thus: — 


■iKMuO, 


2MliU 

"sasr 


^  molecule  KMnO,  yield  -fij  molecule  of  oxygen,  or  J-  molecule 

KMnO,  yields  J  molecule  of  oxygen. 
But  i  molecule  of  oxygen  =:  1  atom  of  hydrogen. 

Hence  ^  of  the  molreular  weight  of  KMnO,  or  -^  of  the  mole- 
cular weight  of  2KMnO,  is  equivalent  to  one  atom  of  hydrogen ; 
hence  the  normal  solution  of  potassium  permanganate  should 
contain  ~~^  (^KMnO,)  =  31.534  Gm.  of  salt. 

If  the  normal  solution  contains  31.534  Gm.,  then  the  dennorninl 
solution  must  contain  y^th  of  tliia,  or  3.1534  Gm.  in  the  Liter. 

The  next  step  is  to  prepare  the  solution.  This  cannot  lie  done 
directly,  by  weighing  out  3.1534  Gm.  of  the  salt,  partly  becaiiitc 
the  salt  is  but  rarely  absolutely  pure,  and  partly  because  any 
oxidizable  matters  in  the  water  us<^  for  solution  would  consume 
some  of  the  salt.  The  adjustment  must,  therefore,  be  made 
indirectly  by  means  of  either  Oxalic  Acid  or  Iron.  In  order  to 
do  this,  a  solution  of  approximate  strength  is  first  prepared. 

The  Phurmacopneia  gives  the  following  directions: — 

"  I.  Place  3.5  Gm.  of  pure,  crystallized  potassium  permanganate 
in  a  flask,  add  IWH)  Cc.  of  Iwiling  water,  and  boil  until  the  crys- 
tals are  dissolved.  Close  the  llask,  and  set  it  aside  for  two  days, 
80  that  any  suspended  matters  may  deposit.  This  is  the  Mrm>ij*T 
iolulion.  Prepare  another,  weaker  Kolnlinn,  in  the  same  manner, 
using  O.G  Gm.  of  the  salt  and  2200  tk;.  of  water,  and  set  this  also 
aside  for  two  days.    After  the  \a\>a/e  of  this  time,  pour  otf  tlie  clear 
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portion  of  each  solution  into  separate  vessels  provided  with  glu 
stoppers,  and  then  proceed  to  test  each  separately." 

This  solution  i»  standardized  by  means  of  oxalic  acid,  tlie  < 
normal  volumetric  solution  being  employed.    The  reaction  [iro<fl 

ceeds  thus: — 


L>KMnO,   +   51H,C,0,  - 


H,0)   +  3U^.  =  K^,  +  2Mn80,   + 


loco, 


1000  Ci'.  of  the  (lecinormal  V.  8.  should  contain  3.1S3  Gm.  penuuiganiite  ^  S.3B5 

Om.  oxolii^  acid. 
1  Ct'.   uf  Die  decinortnal  V.   8.   Bhoald   contain  0.003153  Gm.   rTTtinngimiitT  =^ 

0.008285  Om.  oialic  add. 

Hence  the  10  Ge.  of  the  decinormal  acid  solution  containing'  I 
0.06285  Gm.  of  oxalic  acid  will  be  equivalent  to  0,03153  Gm.  of 
potassium  permanganate.    Sulphuric  acid   is  employed   in  oil 
reactions  with  permanganate,  in  order  to  dissolve  the  separate*! 
brown  manganic  hydrate  and  to  convert  it  inK>  manganic  sul- 
phate, which  does  not  impart  a  color  lo  the  liquid.    The  pres-  1 
cnee  of  the  suspended  brown  precipitate  of  maneanic  hyaralo  1 
would  render  it  next  to  impossible  to  recognize  toe  end  of  the  I 
reaction. 

"  Introduce  into  a  flask  10  Ce.  of  decinormal  oxalic  acid  V.  S., 
add  1   Cc.  of  pure,  concentrated  sulphuric  acid.  ami.  before  this 
mixture  cools,  gradually  add  from  a  burette  small  uuaiititiea  of 
the  weaker  permanganate  solution,  shaking  the  tiiisk  after  encli 
addition  and  reducing  the  flow  to  drops  toward  the  end  of  tbo  J 
operation.     When  the  last  drop  of  the  permaiigannte   solution  f 
added  is  no  longer  decolorized  but  imparls  a  pinkish  tint  to  the 
liquid,  note  the  number  of  Cc.  consumed.     In  the  same  manner  , 
ascertain  the  titer  of  the  stronger  solution,  and  likewise  note 
down  the  number  of  Cc.  of  the  latter  consumed.     Finally  mix 
the  two  solutions  in  such  proportions  that  50  Cc.  of  the  mixture 
will  exactly  correspond  to  an  equal  volume  of  decinormal  oxalic 
acid  V.  a 

Note. — To  obtain  the  accurate  proportions  for  mixing  the  two  i 
solutions,  deduct  10  from  the  number  of  Cc.  of  the  weaker  solu-  ' 
tion  required  to  decompose  10  Cc.  of  decinormal  oxalic  acid  V.  S.  I 
With  this  difference  multiply  the  number  of  Cc.  of  the  etronfrer  J 
solution  required  for  the  same  purpose.  The  product,  shows  tlio  j 
number  of  Cc.  of  the  xtrimger  solution  needed  for  the  mixture.  | 

Next  deduct  the  number  of  Cc.  of  the  stronger  solution  required  | 
to  decomiw.so  10  Cc.  of  decinormal  oxalic  BcidV.  S.  from  10,  and  3 
with  the  difference  multiply  the  number  of  Cc.  of  the  weaker  soln-  1 
tion  required  for  the  same  purpose.  The  product  showa  the  f 
number  of  Cc.  of  the  mcaker  solution  needed  for  the  mixture. 

Or,  de-signating  bv  S  the  number  of  C^c.  of  the  stronger  soluUan  I 
and  by  W  the  numW  of  Cc.  of  the  weaker  solution  required  to  1 
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decompose  10  Cc.  of  decinormal  oxalic  acid  V.  S.,  tlie  following 
forniulji  will  give  the  proportions  in  which  the  solutions  niusl  bo 
mixed  : — 

Stn>ii|i«r  Solution.  Weaker  Ml uUoB. 

|W— 10)S  +  110— S)W 

Ktample. — Asauming  that  0  Cc.  of  the  atronger  (S)  and  lO.ri  of 
tlie  weaker  (W)  solution  had  been  required,  then  substituting 
these  values  in  the  above  given  formula,  we  obtain : — 


making  15  Cc.  of  final  solution. 

The  bulk  of  the  two  solutions  is  now  mixed  in  the  same  pro- 
jiorlion  450  Cc,  of  the  stronger  and  1050  Cv.  of  the  weaker,  or 
UUO  Q-c.  of  the  stronger  and  2100  Cc.  of  the  weaker  solution. 

After  the  mixture  is  thus  prepared,  a  new  trial  should  be 
made,  when  10  Cc.  of  the  solution  should  exactly  decom[x>se 
10  "Cc.  of  the  decinormal  oxalic  acid  V,  S,  If  necessary,  a 
new  adjustment  should  be  made  to  render  the  correspondence 
perfect. 

This  solution  should  be  kept  in  small,  dark  amber^olored  and 
class-stoppered  bottles  (or  in  bottles  provided  with  tuben,  especially 
designed  for  the  purpose).  Thus  prepared,  this  solution  will  hold 
ita  titer  for  months;  yet  it  should  be  tested  occasionally,  and, 
when  it  is  found  reduced,  the  liquid  should  be  brought  back 
to  normal  strength  by  the  addition  of  such  un  amount  of  Uie 
stronger  solution  as  may  be  determined  in  the  manner  above 
described. 

II.  When  potassium  pcmmnganate  V.S.  is  to  bo  prepanxl  for 
immediate  use,  this  may  l>e  done  in  the  following  manner  Dis- 
solve 3.5  Om.  of  pure,  crystallized  potassium  jiermangannle  in 
1000  Cc.  of  pure  water,  recently  boiled  and  cooled.  Introduce  10 
C-c.  of  decinormal  oxalic  acid  V.S,  into  a  l>eaker.  add  1  Cc.  of 
pure,  concentrated  sulphuric  acid,  and  proceed  as  directed  above 
for  the  weaker  permanganate  solution.  Not*  the  number  of  Cc,  of 
the  solution  consumed,  and  then  dilute  the  renminder  with  pure 
water  recently  boiled  and  cooled,  until  50  Cc.  will  exactly  corres- 
pond to  50  Cc.  of  decinormal  oxalic  acid  V.  S. 

Example. — Assuming  that  9.1  Cc,  of  the  Permanganate  solu- 
tion first  prepared  had  been  required  to  produce  a  pi^rmaneiil 
pink  tint,  then  everv  9.1  Cc.  uf  the  solution  must  be  diluted  to 
ID  Cc.,  or  the  whole  of  the  remaining  solution  iu  tho  same 
proportion.  A  new  trial  should  then  be  made  u>  verify  the 
agreement. 

NoU. — Potassium  permanganate  V.  H.  thus  prepared  is  liable  to 
deteriorate  more  readilv  and  quickly  than  that  prepared  by  the 
method  first  given  (untfer  I.).  It  cannot  be  safely  trusted  without 
verilicatioD,  each  time  it  is  to  be  used." 
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One  Cubic  Centimeter  of  Decitwrmal  Potasgium  Permanganate  V,8.i»the  eqnivatemi  of: 

Oromtme, 
Potassium  Permanganate,  KMnOf 0.0031534 

Barium  Dioxide ,  BaO, 0.006441 

Calcium  Hypopho8phite,  Ca(PH202)2 0.0021209 

Ferric  Hypophosphite,  Fe2(PH20,)e 0.0020877 

Iron,  in  ferrous  compounds,  Fe 0.005588 

Ferrous  Carbonate,  FeCOj 0.011573 

Ferrous  Oxide,  FeO 0.007195 

Ferrous  Sulphate,  anhydrous,  FeSOi 0.015170 

Ferrous  Sulphate,  crystals,  FeSO^-h  7H,0 0  027742 

Ferrou8Sulphate,dried,  2FeS04 -j-SHjO 0.017864 

Hydrogen  Dioxide,  HjO, 0.001696 

Hypophosphorous  Acid,  HPH,0, 0.001647 

Oxalic  Acid,  crystallized,  HjCjO^  -f  2HaO, 0.006285 

Oxygen,  O 0.000796 

Potassium  Hypophosphite,  KPH^O, 0.002598 

Sodium  Hypophosphite,  NaPH^Oa  +  H,0 0.002646 

(a)  Estimatiau  of  Hydrogen  Dioxide. 

A  weighed  quantity  of  the  solution,  diluted  with  water,  is  ren- 
dered decidedly  acid  with  sulphuric  acid,  and  decinormal  per- 
manganate solution  is  run  in  until  the  liquid  retains  a  faint  pink 
tint  after  being  stirred. 

The  reaction  proceeds  thus : — 

SKMnO*    -f     5H,0,    -f    SHjSO^    =    60,     -f    8H,0    -f    KjSO^    4-    2M11SO4 

Mr>.'2  169.6 

1000  Cc.  of  ^    V.  S.  containing  3.152Gm.  of  permanganate  correspond  to  1.696  Gm. 

of  Hydrogen  Peroxide. 
1  Cc.  ''  '*    0.003152  Gm.  of  permanganate  correspond  to  0. 001695 

Gm.  of  Hydrogen  Peroxide. 

Ikirium  Dioxide,  is  estimated  in  the  same  manner,  its  oxygen 
being,  however,  first  converted  into  hydrogen  peroxide  by  reaction 
with  phosphoric  acid,  thus: — 

3BaO,        -f        2H3PO4        =         BaslPO*),        -f        3H,0, 

Barium  Dioxide.        Phosphoric  Acid.  Barium  Phosphate.      Hydrofcen  Peroxide. 

'A  X  168.8  3  X  83.92 

Each  50G.4  parts  of  Barium  Dioxide  yield  theoretically  101. 7G 
parts  of  absolute  hydrogen  peroxide. 

(A)  Estimation  oj  Ferrous  Sulphate. 
Tlie  reaction  proceeds  as  follows : 

2KMn04     -f     lOFcSO^ -h  7H,0     -f-     SH^O^    =    5(Fe,(S04)s)     -f 

•MoM  2774.2  (o,W.8  Fe.) 

K,SO,     -h     2MnS04     -f     loH,0 

That  is,  315.3  parts  of  2KMn()4  correspond  to  558.8  parts  of 
F(M>r  to  2774.2  parts  of  FeSO^ 4- 7H2O. 

1000  Cc.  of  the  decinormal  permanganate  (containing  3.153 
(im.  of  the  salt)  correspond  to  5.588  Gm.  of  metallic  iron,  or  to 
27.742  Gm.  of  crysUillized  ferrous  sulphate.  Hence,  1  Cc.  of  the 
decinormal  permanganate  (containing  0.003153  Gm.  of  the  salt) 
corresponds  to  0.027742  Gm.  of  crystallized  ferrous  sulphate. 
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(c)  Estimation  of  Metallic  Iron. 

The  metallic  iron  is  dissolved  in  a  flask  containing  dilute  sul- 
phuric acid  under  the  same  precautions,  to  avoid  oxidation,  as 
directed  under  potassium  bichromate  (page  437,  a).  The  result- 
ing solution  contains  tlie  iron  as  ferrous  sulphate. : — 

r>Fe,      -\-       lOH^SO*      =      lOFeSO^       -f       5H, 

5M.8  1517 

The  decinormal  i)ermanganate  solution  is  now  run  in^  until 
the  solution,  after  stirring,  retains  a  faint  pink  color. 

2KMnO»     ^-     lOFeSO,     -h    8H^,    =    5(Fe,(S04),)     -f     K^SO*    + 

315.3  1517  (558.8  Fc) 

2M11SO4    -f     8H,0 

1  Cc.  of  the  decinormal  permanganate  (containing  0.003153 
Gm.  of  the  salt)  corresponds  to  0.01517  Gm.  of  anhydrous  ferrous 
sulphate  or  to  0.005588  Gm.  of  metallic  iron. 

(rf)  Estimation  of  Ferrous  Carbonate. 

A  weighed  amount  of  ferrous  carbonate  is  dissolved  in  dilute 
sulphuric  acid  and  titrated  as  directed  in  the  U.  S.  P. 
The  reaction  is  as  follows : — 

lOFeOO,  4-       10H,SO4    =     lOFeSO^     -f     lOCO,     -f     10H.O 

1 157.3  (558.8  Fe).  1517 

2KMn04     -f  lOFeSO.  -h    8H^O,    =    6(Fe,(S04)s)     -f    2M11SO4    4- 

315.3  1517  (558.8  Fe). 

K^4     -f    8H,0. 

That  is,  315.3  parts  of  permanganate  correspond  to  558.8  parts 
of  metallic  iron,  which  in  turn  corresponds  to  1157.3  Gm  of  fer- 
rous carbonate.  1  Cc.  of  decinormal  potassium  permanganate  solu- 
tion (containing  0.003153  Gm.  of  the  salt)  corresponds  to  0.005580 
Gm.  of  metallic  iron,  or  to  0.011573  Gm.  of  ferrous  carbonate. 

(e)  Estimation  of   Ifypophosphorons  Acid,  Free  and  in  Hypophos- 

])hite^. 

The  reaction  occurring  in  these  titrations  is  as  follows: — 

2K,Mn,Os     -+-     6H,I»0,     -f    eH^SO^     =    SK^*     -f     4MnS04     -^ 

2  K  31.'i.:{  3*i9.4 

6H,0     +    5H,I»04. 
:n\i\  |»artn  of  Ponuanganste  corrmpond  to  164.7  parte  of  If  jrpophosphoitHin  acid. 

1  Cc.  of  permanganate  solution  (containing  0.003153  Gm.  of 
potassium  permanganate)  corresponds  to  0.001G47  Gm.  of  hypo- 
phosphorous  acid  or  to  a  corresponding  amount  of  any  hypo- 
phosphite. 

(12)  Decinormal  Bromink  Volumetric  Solution. 

[KOPPKSCHAAB'S  SoLVTIOX.] 

Br  =  79.76  7.976  (Jm.  in  1  Liter. 

(NaBrO,  =  L=>0.64.— NnBr  =  102.76.) 

(KBiO, -3 166.67.— KBr  =  118.79.) 

**  Dissolve  3  Gm.  of  sodium  bromate  and  50  Gm.  of  soilium 
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bromide  (or  3.2  Gm.  of  pota^iuin  bromate  and  50  Gtn.  of  { 
siuni  bromide)  in  enough  water  to  tuakc,  at  or  near  15°  C.  (59*1 
F.),  900  Cc.  Of  this  solution  transfer  20  Cc,  by  meana  of  &f 
pipette,  into  a  bottle  having  a  capacity  of  about  "250  Cc.,  providwl  I 
with  a  glass  stopper;  add  75  Cc.  of  water,  next  5  Cc.  of  piiral 
hydrochloric  acid,  and  iraraediately  insert  tbe  stopper.  8hake  tli«  I 
bottle  a  few  times,  then  remove  the  stopper  just  sufficiently  to  I 
quickly  introduce  5  Cc.  of  potassium  ioaide  T.  S.,  tjiking  car©  I 
tnat  no  bromine  vapor  escape,  and  immediately  stopper  the  I 
bottle.  Agitate  the  bottle  thorough  ly,  remove  the  slopper  anil  1 
rinse  it  and  the  neck  of  the  t)ottle  with  a  little  water  so  that  tliel 
washings  flow  into  the  bottle,  and  then  add  from  a  burette  deci- 1 
normal  sodium  hyposulphite  V.  S.  until  the  iodine  tint  is  exactly  I 
discharged,  using  toward  the  end  a  few  drops  of  starch  T.  S.  asl 
indicator.  Note  the  number  of  Cc.  of  the  sodium  hyposulphite  I 
\'.  S.  thus  consumed,  and  then  dilute  the  bromine  solution  so  that  | 
equal  volumesof  it  and  of  decinonnal  sodium  hyposulphite  V. 
will  exactly  correspond  to  each  other  under  the  condition.s  men-  I 
tioned  above.  I 

Example. — Assuming  that  the  20  Cc.  of  the  bromine  solution  I 
have  required  25.2  Cc.  of  the  hyposulphite  to  completely  discharge  \ 
the  iodine  tint,  the  bromine  solution  must  bo  diluted  in  the  nro- 
[lortion  of  20  to  25.2.    Thus,  if  850  Cc.  of  it  are  remaining,  Iney 
must  be  diluted  with  water  to  measure  1071  Cc. 

Mier  tlie  solution  is  thus  diluted,  a  new  trial  should  be  mad>' 
in  the  manner  above  descril)ed,  in  which  25  Cc.  of  thedecioormal  I 
sodium  hyposulphite  V.  8.  siiould  exactly  discharge  the  tint  of  J 
the  iodine  liberated  by  the  bromine  set  free  from  the  25  Cc.  of  I 
bromine  solution. 

Keep  the  solution  in  dark  amber-colored, glass-stoppered  bottles." 


Out  CMe  CmUnctrf  of  Dniiinrmnl  Broiaiur  So/u/i 


1  r.  S.  ■'<  the  eyiiiiv 


tti^: 


On  mixing  potassium  or  sodium  bromate  with  their  respective 
bromides  in  presenceof  hydrochloric  or  sulphuric  acid  and  water,  \ 
bromine  is  set  free  according  to  the  following  reaction. 

KBfO,    +    6KBr    +    6HCI    =    eKCT    +    3H,0    +    3Br, 

In  ordiT  lo  ascertain  the  normal  amount  of  bromine  present, 
for  the  purpose  of  standard! nation,  potassium  iodide  is  introdui-ed,  I 
whereby  a  quantity  of  iodine  exactly  equivalent  to  tbe  free  bro-  I 
mine  present  is  liberatwi.  Upon  estimating  the  amount  of  the  I 
liberated  iodine  with  sodium  hvposulphite,  the  result  r<<pn.>sents  i 
the  equivalent  amount  of  bromine: — 


2(S«A0..5H,0) 
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That  is,  1  Cc.  of  decinormal  hyposulphite  solution  (containing 
0.024764  Gm.  of  sodium  hyposulphite)  corresponds  to  0.01266  Gm. 
of  Iodine,  which  in  turn  represents  0.007976  of  Bromine. 

This  solution  is  employed  in  the  valuation  of  carbolic  acid, 
depending,  for  its  action,  upon  the  formation  of  tribrom-phenol, 
in  which  an  excess  of  the  bromine  solution  is  added  to  a  weighed 
amount  of  carbolic  acid  dissolved  in  water;  the  excess  of  bromine 
which  has  not  combined  with  the  phenol, is  estimated  as  explained 
above ;  that  is,  the  equivalent  amount  of  iodine  liberated  from 
potassium  iodide  added  is  determined  by  sodium  hyposulphite, 
the  difference  being  the  amount  of  combined  bromine.  The 
reaction  proceeds  thus : — 

6Br        -f        CsHjOH        =        CH,Br,OH        -f        3HBr 
Bromine.  Phenol.  Tribrom-phenol.  Hjdrobromic  Acid. 

79.76  parts  of  bromine  correspond  to  15.63  parts  of  phenol. 

Hence 

1  Cc.  of  the  bromine  solntion  (containing  0.007976  Gm.  of  bromine)  corresponds  to 
0.001563  Gm.  of  phenol. 
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TABLE  OF  ATOMIC  WEIGHTS. 


ACCOBDINO  TO  L.   MKYRR  AND  K.  SBUBKRT. 


Name. 

Symbol. 

Atomic 
Wbioht. 

Namr. 

Symbol. 

Atomic. 
Wbioht. 

Alnminum,    .    .    .    . 

Al 

1 

1     27.04 

Molybdenum, 

.   .        Mo 

95.9 

AntimoDy, 

Sb 

119.6 

Nickel,      .   .    . 

Ni 

58.6 

Arsenic,      .   . 

1      As 

74.9 

Nitrogen, 

■      N 

14.01 

Barium,      .   . 

Ba 

136.9 

Osmium,    . 

Os 

190.3 

Beryllium,*   . 

Be 

9.03 

Oxygen,     . 

O 

15.96 

Bismuth,     .    . 

Bi 

208.9 

Palladium, 

Pd 

106.35 

Boron,     .    .   . 

B 

10.9 

Phosphorus, 

P 

30.96 

Bromine,     .   . 

Br 

79.76 

Platinum, 

Pt 

194  3 

GRdminm, 

Cd 

111.5 

Potassium, 

K 

39.03 

Cffisiuro,      .    . 

Cs 

132.7 

Rhodium,  . 

Rh 

102.9 

Calcium,     .   . 

Ca 

39.91 

Rubidium, 

Rb 

85.2 

Carbon,   .   .   . 

i      C 

11.97 

Ruthenium, 

Ru 

101.4 

Cerium,  .   .   . 

Ce 

139.9     , 

Samarium, 

Sm 

149.62 

Chlorine,     .    . 

CI 

35.37 

Scandium, 

Sc 

43.97 

Chromium, 

Cr 

52.0     , 

Selenium, 

Se 

78.87 

Cobalt,    .   . 

Co 

58.6 

Silicon,  .   .   . 

Si 

28.3 

Colnmbium,t 

Cb 

93.7   ; 

Silver,    .  . 

Ag 

107.66 

Copper,    .   .   . 

Cu 

63.18 ; 

Sodium,     . 

Na 

23.0 

Didyminm,t 

Di 

142.0     1 

Strontium,    . 

Sr 

87.3 

Erbium,      .    . 

1      Er 

166.0 

Sulphur,    .    . 

S 

31.98 

Fluorine,    .   .   . 

'      F 

19.0 

Tantalum, 

Ta 

182.0 

Gallium,     .    . 

Ga 

69.9 

Tellurium, 

Te 

125.0 

Germanium, 

Ge 

72.3     i 

Terbium,  .   , 

Tb 

159.1 

Gold,    .... 

Au 

196.7     ; 

Thallium,     . 

Tl 

203.7 

Hydrogen,  .    . 

H 

1.0 

Thorium, 

Th 

231.9 

Indium,      .    . 

In 

113.6     ! 

Tin,    .... 

Sn 

118.8 

Iodine,    .   .    . 

I 

126.53 

Titanium, 

Ti 

48.0 

Iridium,      .    . 

Ir 

192.5 

Tun^^iten, 

W 

183.6 

Iron,    .... 

Fe 

55.88 

Uranium,  .   . 

U 

238.8 

Lanthanum, 

La 

138.2 

Vanadium,    , 

V 

51.1 

Lead 

Pb 

206.4 

Ytterbium,    . 

Yb 

1726 

Lithium,     .    .    . 

Li 

7.01 

Yttrium,    .   . 

Yt 

88.9 

Magne8ium,    .   . 

Mg 

24  3 

Zinc,      .   .   . 

• 

Zn 

65.1 

Manganese,    .    . 

Mn 

54.8 

Zirconium,    . 

•      • 

Zr 

90.4 

Mercury,     .   .   . 

Hg 

199.8 

•  Abo  called  iHucinum.  (tl  ^  9.0:{. 
t  Abo  called  Niobium,  Nb  =  9:17. 
X  Compowd  of  Neo-  and  PraBeo>DidyiiiiuDi. 
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TABLE  OF  solubilities; 


IX  WATER,  ALCOHOL,  ETHER,  CHLOROFORM  AND  GLYCERIN,  OF  MEDICINAL  SUB- 
STANCES OFFICIAL  IN  THE  U.  8.  PHARMACOI*(EIA,  INCLUDING  IIANY 
OTHERS  OF  COMMON  OR  FREQUENT  USE. 


Abbreviations— «.,  soluble;  v.  x..  yery  soluble;  jp.,  sparingly;  a.,  all  proportioiis ;  «!.,  slightly; 
in*.,  insoluble  ;  n.  int.,  nearly  insoiuble;  dec,  deoonipoaed. 


Medicinal  Substances. 

One  part  is  soluble  In 
[at590F(150C.)  U.  8.  P. 
Standard  Temperature.] 


Acacia, 

Acetauilid, .   .  .  . 

Acid,  Arsenic, 

Arsenous, 

Benzoic, 

Boric,     

Carbolic,  Anhyd, 

Chromic,   ...       

Citric,     

Formic,      

Gallic, 

Lactic 

Meconic, 

Oleic, 

Oxalic,  cr^st 

PhoKphonc,  Glacial, .  .  .  . 

Picric 

Pyrofi^llic,  (sec  Pyrogallol), 

Salicylic, 

Stearic 

Succinic, 

Tannic, 

Tartaric, 

Valerianic, 

Aconitine, • 

Alct)h(>l 

Amvlic 

Alum,     .' 

Ex«ieoate<l, 

Aluminum  Hydrate, 

Sulphate, 

Ammonium  Bt*nxoate 

Iticarlxinate, 

Borat*', 

Bromide, 

Cartxinate, 

Chloride, 

IcKlide, 

Nitrate,     

Oxalate, 

Phcwphatc 

Sulphate 

Valerianate.     

Amyl  Awtate, 

Nitrite, 

Anilln 

.\ntiffhrin,  (nee  Acetanilid),     .  . 
Antimony  Arik.>niate 

(>xi(h\ 

Sulnhide, 

and  I'otassium  Tartrate. 

Antlpyrin 

Ap(K"<Mlt«in»',      

A|>oM>orphine  Hydruchlorate,   .   . 

Aristol 

ArMjnir  Bromide 

I.Mlide, 

.\trophn' 

llydPK'hlorate, 

Sulphate 

lial^am  iVru, 


Parts  of 


Water. 


2 

194 

2 

80 

600 

25 

15 

Y.  a. 

0.63 

Y.  S. 

100 

a. 

sp. 

ins. 

8.17 

V.  s. 

86 

•      •       • 

450 

ins. 

19 

1 

0.8 

80 

150 

a. 

sp. 

9 

20 

inj*. 

1.2 

5 

8 

12 

1.5 

4 

3 

1 

0.5 

3 

4 

1.3 

T.  S. 

inn. 

ins. 

»\. 

inM. 

u.  in.<< 

inn. 

17 

1 

in.*«. 

r..8 

ins. 

dec. 

a.s 

l.'tU 

V.  r^. 

0.4 


Alcohol. 


ins. 
5 

•  •      • 

141 

2 

15 

a. 

dec. 

1.61 

▼.  8. 

6 

a. 

▼.a. 

a. 

6.8 

Y.  8. 

8. 

'  2.4 

45 

8 

0.6 

2.5 

a. 

6 

•  ■       • 

a. 
ins. 
Ins. 
ins. 
ins. 

28 
ins. 

30 

dec. 

sp.  sol. 

9 

20 

ins. 

sp. 

V.  «. 

a. 
a. 
a. 

ins. 
inn. 
ins. 
Ion. 
1 

t<p. 

1(> 
3 

V.   H. 

6.2 
5 


Ether. 


18 


a. 
dec. 
18 
8 
40 
a. 

•      •     • 

a. 

n.  ins. 

ins. 

8. 

2 

9 

79 

n.  inn. 

250 

2 

2 

a. 

a. 

ins. 

ins. 

ins. 

ins. 

ins. 


600 
ins. 
iii.«. 
ins. 


a. 
a. 
a. 


Chloroform. 


Y.  8. 


a. 
ins. 

00 


ina. 

•      •      ■ 

a. 
ins. 


80 

8. 

n.  ins. 

n.  ins. 

n.  ins. 

3 

3 

a. 

ins. 
ina. 
ins. 
ins. 
ins. 


•        •        • 

ins. 

ins. 

ins. 

20 

50 

•      •      • 

s. 

a. 

sL 

si. 

s. 

s. 

sol. 

•      ■       • 

It) 

4 

si. 

•      •      ■ 

2270 

694 

.    .    . 

8. 

Glycerin. 


5 

5 

10 

10 

a. 
dec. 

2 

a. 
12 


60 


2 

a. 

s. 


2.0 

T.  *. 

Ins. 
ins. 
ins. 


5 
5 


2U 


60 

•       • 

3 


•"Era"  Formulary. 
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TABLE  OF  SOLUBIUTIES.— Omitiitied. 


MkDICIVAL  SUBSTAICCSS. 

One  p«rt  in  soluble  In 
jal  590  F.  ns°  C.)  U.  8.  P. 
bUuidArd  TempenUire.] 


Water. 


Balsam  Tolu,    .  . 
Barium  Acetate, 

Bromide,   . 

Carbonate, 

Chloride,    . 

Nitrate, 


li 


n.  inn. 
2 

Y.  8. 

ins, 
2 
ft-l 

Benzanilide,     n.  iuis. 

ins. 

inn. 

6000 

s. 

8. 

fiOO 
600 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

y.  8. 
s. 
.10 

T.  Sp. 

"SO 

y.  s. 

50 
y. ». 

0.7 

2 

y.  s. 

80 

30 


Beuxene, 

Benzin 

Bebeerine.     

llydrochlorate,    .... 

Stilphate, 

Berberine. 

llyurochlorate,    .... 
Bismuth' Chloride. 

Citrate, 

Oxide, 

Ox^iodide, 

Sahcjlate, 

Subcarbonate,      .... 

Sub^allate, 

Sulniitrate, 

Tanuate, 

and  Ammonium  Citrate, 

Bromal  Hydrate, 

Bromine 

Bromoform, 

Brucine 

Sulphate 

Butyl  Chloral  Hydrate,    .   .   . 
Cadmium  .Acetate, 

Chloride, 

Iodide, 

Sulphate, 

Caffeine 

Citrate, 

Ph<Mphate, .   .   . 

Calcium  Acetate, s. 

Benzoate,      29 

Bromide, 0.7 

Carbonate, ins. 

Chloride, 1% 

HypophoAphite, 6.8 

Hyposulphite,     1 

Iodide, }^ 

Lactate,      9-12 

Phrwphate, ins. 

Sulphate, ;W2 

Sulphite,  800 

Camphor, sp. 

Monobromated n.  inx. 

Cannabine  Tanuate si. 

Carbon  Disulphide, KVi 

Cerium  .\cetate, y.  s. 

Bromide, nl. 

Nitrate, s. 

Oxalate, in*. 

Cbinoidiue, n.  ins. 

diloral.      r.  n. 

<'hloro(orm.  .  ....  200 

Chrysarobin, n.  in«. 

Cincbtmine .ITCtO 

Hydrochlorate,    ...  22 

SulDhate, 66 

Cincbonidine. 2.t00 

Hydrochlorate, 27 

Sulphate. 70 

Codeine, HO 

Hydrochlorate, 20 

Sulphate, ;w 

Phosphate, 4 

Cocaine, im 

Hydrochlorate, 0.4H 


Parts  of 


Alcohol. 


s. 
100 

8. 

n.  ins. 

ins. 

ins. 

58 

•      •       • 

6 
sol. 

8. 

y.  8. 
250 
sp. 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

ius. 
sp. 

8. 

8.  (dec.) 

8. 

2 

y.  8. 

1 


V.  8. 

6 

si. 

y.  s. 

8. 
8. 

8. 

ins. 

sp. 

y.  8. 

a. 

sp. 

116 

1 

10 

20 

8. 

66 
,1 


sp. 

V.  8. 

3.r» 


8. 

8, 

13 


ins. 
ins. 


ina. 
ina. 
ina. 


8. 

8.  (dec) 

8. 

ins. 


8. 

sol. 

■    •    • 

V.  8, 

. 

33 

SXi 

8. 

y.  8. 

8. 

•         •         • 

I 

■         •         > 

ins. 

ins. 

8 

ins. 

ins. 

•   •    • 

8. 

.   .    . 

8. 

ins. 

ins. 

ins. 

iuM. 

y.  8. 

y.  8. 

si. 

y.  8. 


imi. 

8. 

y.  8. 

a. 

8. 

526 

550 

ins. 

80 

n.  ins. 

Ins. 

30 


y.  8. 
2800 


8. 
8. 

8, 


Glycerin. 


10 


n. 


8. 
8. 


ins. 


60 


ins. 


•  I 


y.  8. 
y.  8. 

y.  8. 


20 


8. 

y.  8. 


163 

'78 

10 

n.  ins. 

1.316 

2 


200 
16 


29 
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TABLE  OF  SOLUBILITIES.— Om/imied. 


Medicixal  Substances. 

One  part  is  soluble  in 
[at  5§o  F.  (16°  C.)  U.  S.  P. 
Standard  Temperature.] 


Parts  of 


Coniine,     

Hydrobniiuate, 

Copper  Acetate 

Aminoniated, 

CThlorlde, 

1.4U:tate. 

Nitrate, 

Sulphate 

Creosote, 

Delphinine, 

Digltalin, 

Digitin 

Diuretin, 

DuboLsine, 

Sulphate, 

Elateriii, 

Emetine 

Ersotinine, 

Ether  Acetic, 

Butyric,     

Formic, 

Sulphuric,     

Ethyl  Bromide, 

Iodide,       

Eucalyptol, 

Eugenol, 

Euphorin,     

Etirophen, 

Gelseminine, 

Tartrate, 

Glycerin, 

Ulycyrrhizin,  Ammoniated,  .  . 

Gold  Bromide  (mono), 

(trl),    

Chloride  (tri), 

Iodide 

and  Sodium  Chloride,  .  . 

Guaiacol, 

Benzoate, 

<rutta  Percha, 

llydrastinlne,      

Hydrochlorate, 

Tfydro<|iiinoiie, 

Ilyosciiie,      

Hydrobmuiate, 

Hydrofhlorate,    .... 

Hyoscvamlne 

ilydrohromate, 

Sulphate, 

livpnone, 

Ichthyol, 

Iodiii(>, 

lo<lofonn., 

lodol, 

Iron  Aootate 

Albuminate 

Arseniate, 

Bromide 

Carbonate  Saocha rated,  .    . 
Chloride  (I'err if),    .   .    .    . 

Citrato 

Hypophoi<phite, 

Io<li(U', 

Iodide,  Saceharated,   .   .   . 

Ijactate, 

Nitrate 

(Oxalate, 

Phosphat<?  (Soluble),   .   .   . 

Pyrophosphate, 

Santonate, 

Sulphate,     . 

Valerianate. 

and  Ammonium  Chloride, 


100 

2 

15 

V.  8. 

2-6 

a. 

2.6 

150 

n.  ins. 

1000 

8. 

si. 

600 

s. 

4250 

2000 

ins. 

8 

si. 

Bp. 

12 

sp. 

n.  ins. 

■      •      • 

'.1: 

ins. 
n.  ins. 

V.  8. 

a. 

s. 
ins. 

s. 

s. 
ins. 

2 

200 

ins. 

ins. 

n.  ins. 

0..3 

20 
jil. 
1.9 

s. 

500 

0.3 

0.5 

n.  ins. 

f». 

5000 

n.  ins. 

5000 

4 

ins. 
»p. 

V.  8. 
8. 

n.  ins. 

8. 

7 

40 

M. 

n.  ins. 

V.  «. 

V.  R. 

n.  ins. 

1.8 

ins. 

s. 


AloohoL 


Y.  8. 

2 

16 

ins. 

V.  8. 

8. 
8. 

n.  ins. 

8. 

8 

8. 


Y.  8. 

S. 

337 

s. 

V.  8. 

a. 
a. 

a. 
a. 
a. 

V.  8. 

a. 

V.  8. 


S. 
V.  8. 

a. 

8. 


8. 

ins. 
sp. 

a. 

8. 

ins. 

V.  8. 

3 

▼.  8. 

V.  8. 

13 

ins. 

V.  8. 

2 

.5 

y.  8, 

'ft 

62 
3 

8. 

ins. 
ins. 

ins. 

V.  8. 

ins. 


n.  ins. 
ins. 

8. 

ins. 
ins. 
ins. 
V.  a. 
ins. 

V.  8. 

ins. 


Ether.       Chlorofonn.    (jl^cain. 


8 

ins 


ins. 

a. 

B. 

ins. 

•      •      • 

sp. 

8. 

M3 
sp. 

T.  H. 

a. 


a. 

Y.  S. 
V.  8. 

•  •         • 

•  •  ■ 

25 

■       •       • 

ins. 


s. 


a. 

V.  8. 

•      •      • 

▼.  8, 

ins. 

T.  8. 
V.  8. 

Sl. 

ins. 

8. 

3000 
sL 

Y.  S. 
Sp. 

8 

5.2 

1 


1 
s. 


8. 


2.4 

Y.  8. 
V.  8. 


8. 
V.  8. 

•         «         • 

ins. 


Y.  8. 

8. 
Y.  8. 

n.  ins. 


si. 

•        •         ■ 

8. 

250 
sL 

8. 

8. 

B. 

V.  8. 


10 


3S 


si 
ins, 


ins. 


sp. 
ins 


50 


f. 
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T^BLE  OF  SOLDBILITIES.— CbaitwMd. 


nneionUulubliiiD 


W«l«r.     I     AlMdwL 


■Dd  AmtuooLum  CiumM,  .  . 
AnnDonlam  Sulphmte,   . 

I^MiHluni  T«tral«.  .  . 
UnlBloc  Cltrue,  .... 
S>r7chDiDeatnU,     .  . 


Chlvrldc. 
lad  Ida,    .' 


tMlphaic.    .  .  , 

'■(■■hiorln.ied  ■  ". 
Ailpbumivd. 


Ailpbui 
Uthtutu  b«i. 


Fh»pliila, 

Sulptalle.'   '.  . 


MuigiiMK  BeoMsW,    . 

Chloride,   .'.'.'. 
IHoitda 

HrpoptlMptlil*,  . 


Jlmlbdl,   .... 
UflTcuiT  BlHlpCula, 


Ivdld*.  Oraro. 

«•*,    .  .  . 

Oild*,HlKk,  . 


MTilrntirntiiil 
Hrdracblonl 
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TABLE  OF  SOLDBILITIEa- 


\M^V.  il.-."i.)  v.: 


Klckcl  Aceu'le'.  '. 

BnHutdc,   .   .  . 

Phonphite,    . 

SulpbMe,   .  .  . 

Nicotine.  _  .  .  .   . 

Hrdrochlonlp, 

NiIro«1jr«rin.     ,  ,   , 
Oreiln,      .   ,  .   .  .   . 

P^nHlTn,  "'....''. 
rellellwfne,      .  ,   ,  , 

Petroliiu'ni',  ''.'.'.'. 

Phtnmcellii 

PlipnocoLL  Iljdmcblac 

Itteofl  llrdiuiuc,    . 

PhoaphDnii.  :  .   .  .   . 

I'hTriofltluinlne,  ,  ,  , 
|3>ricTUle.  .  . 
Kulpbau.  .  .  . 

Plcrctoiln,  .  !  .   . 

FUucan.ii 

Ilriln>cfalnrii«, 
Ur.lr.rfinraiMc, 
Nltnte.  ... 
t^ltiihute.   .  .  . 

nperuldg. 

rilwrln 

1>od<i|ili]'l|]n 

Poiiwa.  Nuliihiinitrd. 

FtiliHlun]  .{nlaW,    . 

Ilil«t!l>Mle. 

Bii'hrunialo, 

Bliililhl'le,' 
Bllxrtnilr.    . 
B^c•llll<l•^   . 

<.;ar1><in>t<'.     .   . 

Cjihirlclii',    '. 

l''erri('Tiin>'t>-.  . 
FernK'Tulile, 
Ilr<ln>l 

lly|K>|l|KMjll(](l.-. 

Niirlte.'. 

ri'miu'iniiiiiu'. 

PhiMiihiir. 

SallrTlMi),     .   . 

r<u1|iliit<-,   .  .  . 

Tiinni.-,    .   .   . 

mini  .>4uilluiu  Tai 

Pjnklinin 

I-JTlrthi...  .   .  . 

SuiphmV.  . 

1-rmlinv  llTdni^lilun 

Frnmllol 

IMIiilillnr,        .   . 

llrilrochLiinitc. 


■il  T.   1. 
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TABLE  OF  SOLUBILITIES.— Om^iiiMed. 


Medicinal  SxmnAXCMS. 

One  part  is  soluble  in 
[at  59^  F.  nSP  C.)  U.  8.  P. 
Stjmdard  Temperature.] 


Qulaidine  Sulphate, . 
Quinine, 

Acetate, .... 

Arseniate,     .  . 

Arsenite,    .  .  . 

Benzoate,  .  .   . 

BiMilphate,   .  . 

Hydrobromate, 

Hydrochlorate, 

Hypophoephite, 

Lactate,  .... 

Pboepbate,    .  . 

Salicylate,     .  . 

Sulphate,   .  .   . 

Tannate,    .  .  . 

Valerianate, .  . 
Quinollne  Nitrate, 

Salicylate,  .  .   . 

Tartrate,    .   .   . 

Resin, 

ReMrcin, 

Retinol. 

Saccharin, 

Salicin, 

Salol 

Sanguinarine, .... 

Nitrate.  .... 

Sulphate,  .  .   . 

Santonin, 

Sooparine, 

Silver  Acetate,    .   .   . 

Bromide,  .   .   . 

Chloride,   .   .   . 

Cyanide,    .   .   . 

Iodide,   .... 

Nitrate,  .... 

Oxide,    .... 

Sulphate,  .  .  . 
Sodium  Acetate,     .  . 

Arsenate,  .  .   . 

Arsenite,   .  .   . 

Benzoate,  .  .   . 

Bicarbonate,     . 

Bisulphite,    .  . 

Borate.   .... 

Bromiae,   .  .   . 

Carbonate,    .  . 

Chlorate,    .   .   . 

Chloride,  .  .   . 

Citrate,      .  .   . 

Formate,  .  .  . 

Hydrate,   .   .   . 

Hypophoephite, 

Lactate, .... 
Nitrate,  .... 
Nitrite, 


Parti  of 


Water. 


Phosphate,    .  . 

Pyrophosphate, 

Salicylate,     .  .  , 

Santoninate,    . 

Sulphate,   ... 

Sulphide,  ... 

Sulphite,    ... 

Su  Iphocarbolate, 

Tartrate,    ... 

Valerianate,     . 

Sohuiine, 

SoaU, 

Sparteine,     

Sulphate,  ... 
Spermaceti 


100 

1670 

000 

sp. 

sp. 

8te 

10 

M 

M 

45 

8 

700 

22S 

740 

n.  ins. 

100 

y.  8. 

100 

8. 

ins. 

ae 

ins. 

230 

28 

n.  ins. 

ina. 

n.  ins. 

s. 

sooo 

n.  ins. 

100 

ins. 

ins. 

ins. 

ins. 

0.6 

n.  ins. 

200 

1.4 

4 

s. 

1.8 

11.8 

4 

16 

1.2 

1.6 

1.1 

2.8 

y.  8. 

s. 

1.7 

1 

065 

0.6 

y.  s. 

1.8 

1.5 

5.8 

12 

0.9 

8 

2.8 

y.  s. 

4 

4.8 

5 

y.  s. 

ins. 

y.  s. 

sp. 

y.  s. 

ins. 


Alcohol 


8 
6 
7 

•  •       • 

16 

•  •      • 

82 
0.6 

8 
10 

s. 
sL 
20 
66 
sL 

5 
y.  s. 


s. 

a5 

ins. 
80 
80 
10 

y.  a. 

■      •      • 

s. 
40 

8. 
8p. 


ins. 

ins. 

26 

ins. 

■      •      ■ 

80 
sp. 

•& 

ins. 

72 

ins. 

18 

ins. 

100 

n.  ins. 


y.  8. 

80 

ins. 

8 

V.  8. 

100 
si. 

ins. 

ins. 

6 

12 

ins. 
si. 

% 

ins. 

400 

y.  8, 

y.  8. 

y.  8. 

n.  ins. 


Ether. 


n.  ins. 
28 


25 

•      •      • 

ins. 

6 

ins. 


120 
sL 

•      •      • 

s. 
ins. 


y.  8. 

8oL 

0.8 

n.  ins. 

0.8 

y.  8. 


140 


ina. 


ins. 
ins. 

•  •      • 

ina. 
ins. 
ins. 

•  •      • 

ins. 


ins. 

•  •      • 

ins. 
ins. 
ins. 

•  •      • 

ins. 

•  •      • 

ins. 
ins. 
ins. 


sL 

•  •      • 

y.  8. 

•  •      • 

8. 


Chloroform. 


14 
6 


8 


12 
9 


y.  8. 
680 


8. 

sL 


n.  ins. 
y.  8. 

s. 


ins. 


V.  8. 

•      •      ■ 

8. 


Glycerin. 


200 


8. 


40 
185 


y. 


s. 

8. 


13 

2 

1.02 
6 
5 


8. 
8. 
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Chtorafont.   Gljtmiin. 


Iodide,   .  . 

8u]|>liur.  .   . 

Smpbanlbld, .  .   . 

UfiJrubrainMe,   . 
HtdnchlDnic,   . 

Sul|A«u|  '.'.'. 

KulnhonmL.'  '.'..'.'.'. 

Kill'liur  Indlde 

PneluilaLol.    .  . 

Subllioed,.   . 

WullHl,  . 

T«plii  Hj'dralB,     .   .  . 
Trrpluol 

Tknlllns'suLi^mle,     . 

Hrdnn'talanM,   . 

VraaSam  AcMiiui, .  .  . 
4ltorlde,  .... 
Nllnte, 

rrfiioe. 

ZInt  Anta(«. 

Hnimide.   .   .       . 
drboniU?,  PrecLp 

Oilorlrie 

rjmid 

liHllde. 

Nltmlt  !"!   ; 
Oiiil* 

I"hr»plul»,    .  '. 

^1ln.■phld^ 

Sulpfii"*.',        . 


LIST  OF  THE   PRINCIPAL  PHARMACOP(EIAL   CHEMICALS 

AND  REAGENTS.* 


Acetanilid, CHjNH.CjHsO 134.73 

Acid,  Acetic, HC,H,Oj 69.86 

AraenoQS, AsjO, 197.68 

Auiwhloric, HAuCl^-f  2H,0 375.10 

Benzoic, HCyHjO, 121.71 

Boric,      HgBOg 61.78 

Carbolic,      CsHjOH 9^78 

Chloroplatinic, H,PtCU  +  6H,0 516.28 

Cbromic, CrOj 99.88 

Citric,      HaCjHsO,  +  H,0 209.50 

dry, HgCeHaO, 191.54 

Gallic,     HCjHA  +  H,0 187.55 

dry, HC7H5O5 169.59 

Hydriodic,      HI 127.53 

Hydrobiomic, HBr 80.76 

Hydrocbloric, HCl 36.37 

Hydrocyanic, HCN 26.98 

Hydroealpharic 

(See  Hydrogen  Sulphide). 

Hypopboephoroos, HPH,Oj 65.88 

Lactic, HCjHjOj 89.79 

Nitric HNO, 62.89 

Oleic HC,aHs,0, 281.38 

OxaUc, H,C,04  -f  2H,0 125.70 

dry, H,C,04 89.78 

Pboepboric, HjPOi 97.80 

Picric,      CH,(NO,)sOH 228.57 

Pyroboric, HjB^Ot     157.32 

Pyrogallic 

(See  Pyrogallol). 

Salicylic, HC^HsOa 137.67 

Stearic, HCigHjftO, 283.38 

Solpburic, H,S04 •.   .   .    97.82 

Solphnrons, HiSO, 81.86 

"     Tannic HCiiH^O, 321.22 

Tartaric,      H.C^HA 149.64 

"     Tetraboric 

(See  Pyroboric). 

Alcohol,  etbylic, CjHjOH 45.90 

methylic, CH,OH 31.93 

Aldehyde,  etbylic, CH4O 43.90 

Alum 

(See  Aluminum  and  Potassium  Sulphate). 

Aluminum  Hydrate, Al,(OH)« 155.84 

"•        and  Potassium  Sulphate,      .    .  Al^KjCSO^^  +  24H,0 946.46 

"  "  "         dry,  .  A1,K,(S04)4      515.42 

Sulphate, A1,(S04),  +  16H,0 628.90 

**  **  dry,      Al,(S04)s 341.54 

Ammonia,     NH, 17.01 

Ammonium  Acetate, NH^CjHjO, 76.87 

*  U.  S.  Pharmacopoeia,  1890. 
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Ammonium  Araenite  (Metarsenite),    .    .    .  NH^AsOs 124.83 

Benzoate, NH^CtHjO, ....  13&73 

Bromide, NH4Br 97.77 

Carbonate  (normal),      ....  (NHiJjCX), 95.87 

(U.S.P.),      .    .    .    .  NH4HCX),.NH4NH,00,     .   .   .   .166.77 

Chloride, NH^Cl S3.38 

Citrate, (NH4),CeH50, .   ; 842.67 

Iodide, NH4I         144.64 

Lactate NH4qj^0, 106.80 

Molybdate, (NH4),Mo04 195,76 

Nitrate, NH4N0a 79.90 

Oxalate,      (NH4),C,04  4-  H,0 141.76 

dry,      (NH4),C04 123.80 

Phosphate,      (NH4),HP04 131.82 

Salicylate, NH4C,H50, 164.68 

Sulphate, (NH4)^4 131.84 

Sulphhydrate, NH4HS 60.99 

Sulphide, (^^i)^ 68.00 

Tartrate,     (NH4),C4H40, 183.66 

*»  Valerianate, NH4C5H9O, 118.78 

Amyl  Nitrite, CjHnNO, 116.78 

Antimony  Oxide  (Trioxide), SbjOj 287.08 

and  Potassium  Tartrate,     .    .    .  2K(SbO)C4H40,  +  H,0    ....  662.42 

•*  "  **        dry,     .  K(SbO)C4H40, 322.23 

Sulphide, Sb^ 336.14 

Apomorphine  Hydrochlorate, C,7H„N0,HC1 302.79 

Arsenic  Iodide, AjsI, 464.49 

"■       Trioxide 

(See  Acid,  Arsmoas). 

Atropine, C„H„NOg     .    .    .    .    .* 288.38 

Sulphate, (C„H«N0g),H^4 674.58 

Barium  Carbonate, BaCO, 196.76 

"       Chloride, BaCl,  -f  2H,0 243.56 

"  **         dry, BaCl, 207.64 

"       Dioxide, BaO, 168.82 

**       Hydrate Ba(OH), 170.82 

''       Nitrate, BalNO,), 260.68 

Benzol  (Benzene), C«H, 77.82 

Bismuth  Citrate, BiC^HsOT 397.44 

"        Subcarbonate  (approximately),    .  (BiO),C08 509.57 

Subnitrate  (approximately),     .    .  BiON03(OH)j 304.71 

Boron  Trioxide, BjOj 69  68 

Brucine C«H,eN,04  +  4H,0 465.01 

dry, C„Ha,N,04 393,17 

Caffeine, C8H,oN40,  -f  H,0 211.68 

drv, C„H,oN40j 193.72 

Calcium  Bromide CaBr, 199.43 

Carbonate, CaCO, 99.76 

Chloride, CaCI,  -f  6H,0 218.41 

dry, CaCl, 110.65 

Hvdrate, CaCOH)^ 73.83 

Hvpophosphite, Ca(PH,0,)s 169.67 

Oxide CaO 55.87 

Phosphate, Ca3(P04),      309.33 

Sulphate  (Gypsum), CaS04 -+- 2H,0 171.65 

'*       dr<', CaS04 135.73 

Sulphide  (Monosulphide),     .    .    .  CaS 71.69 

Camphor, C,oH„0 151.66 

Monobromated,       C,„H,5BrO 230.42 

Carlwn  Bisulphide, CS, 75.93 

Cerium  OxaUite, C>^(C,04^,  +  9H,0 704.78 

dry,      Ce,(C,04)s 543.14 

Chloral  Hydrate, C,HC1,0  -f-  H,0 164.97 

anhydnm.s C,Ha,0 147.01 
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Chloroform, CHCl, 119.09 

Godwaidine  Sulphate, lC„H„S,0),H,Sfi.  +  3H^     .   .738.60 

dry, (C„HnN,0),H^, 6W.62 

anekouiue, C,^„N,U 2U3.41 

Sulphate (C,^N,0),H^,  +  2H,0     -    .  720.H 


.  |(^ai„N,0),H^, 6M4.«2 

.CofNO.),  4-  6"" 


CobfcltoM  Nitrate CdfNO.),  4- 6H,0 2»0.M 

Cocaine  Hydrochlorato,  . C„H„!40,UC1      33d.71 

OodeiDe, C|,H„NO,  +  H,0 318.31 

Codeine,  dry C„lCsO, 286.35 

Copric  Amiooniam  Soiphate, Cii<NM,),BO,  +  H|0 245.00 

"       Solphate,      CoSO,  +  5H,0 248.90 

dry, CuSO, 159.00 

"       Tartrate, CnC,H,0,  +  3H,0 864.70 

Diphenyianiiiie, (C,H,)J.'H 188.85 

EUteriii C,H„0, 347.20 

Ether, 

(S«  Etb^l  OildeJ. 

Ethyl  Acetate, C,HjC,Hfi, 87.90 

"     Nitrite C,H.NO, 74.87 

■'     Oiide(^ther,  U.S.P.), (CiHi),0 73.84 

En<«1yptol, C„H„0 153.86 

Ferric  AceUte,      Fe,(C,H,0,). «4-»2 

"      Ammonium  Salphate Fe,lNH.),[60,},  +  24U^    .    .      962.10 

dry,     ...    .  Fe,(NH,),(80,), 531.06 

"      Chloride, Fe,a,  +  laH^ 339.50 

dry, F«^l, 323.99 

"      Hydrate Fe,(OH), 213.52 

"     Hypophonihite, Fe,(PH,0,). 501.04 

"      Nitrate,      Fe,(NO,i, 483.10 

"      Glide, Fe,0. 159.84 

"      Fhospbat*  (normal.  i»tU.8.P.).  .    .  Fe,(l>0,), 301.36 

■'      Pyrophoephate  (normal,  not  U.aP),  Fe,(P,0,), 744.44 

"      Snbaulphst«  (variable) 

"     Sulphate, Foi(SO,), 399.30 

"      Valerianate  (Tariable) 

FerTDiu  Bromide, FeBr, 215.40 

"      Carbonate FeCO, 115.73 

"       Iodide, Fel, 308.94 

"       Lactate, Fe(C,HiO,),  +  3H^ 287.34 

"       Sulphate, Fe80,  +  7II,0 377.48 

dry, FeSO, 151.70 

"      Snlpbide, FeS 87.86 

Oisa  SuRir,  <Jnp«). 

Glycerin CiH,(OH), 91.79 

Glyceryl  Trinitrate, CiH,(NO,), 226.58 

Gold  Chloride, AuO, 302.81 

Hydrartinine  Hydrochlorate, C,H„NO,HCT 324.97 

Hydrogen  Dioxide, HjO, 33.92 

Sulphide, H,S .13.98 

HyoBi-ine  Hydrobromate, C„H„NO,HBr  +  3H,0        ...  436.98 

dry, C„F„NO.HBr 383.10 

HyoKvamine  Hydrobromate, C„H„NO,HBr 369.14 

Sulphate,     (C,HaNOi),H^, ffr4,58 

lodoToTm. CHI,     392.56 

Lewi  Acetate. Pb(C,H,0,^i  +  3H,0 378.00 

"  "        dry Ph(CH,0,)t 324.12 

"    Carhonnte (PbCO,(,Pli(OH), TJ2.93 

"    Iodide.     Pbl, 4.59.46 

"     Nitrate PbINO,), 330.18 

"    Oxide, PbO 222.36 

"    Suhacetate  (approximately),    .    .   .      Pb/HC,H,t>,t, 546.48 
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(Hm  ClkEuBi  Oilds). 

Lithlatn  Beuzoate LiCiH^C^ 127.72 

"         Bromide LiBr 88.77 

"         Carbonate, Li,CO, 73.97 

"         Citrate Li.OHtO, 2U&.&7 

Salicylate, LiC,H,0, 143.88 

Magnesia 

Virt  MigneBluw  Oxldg). 
Magnesium  Curbonate  (approximately).     .  (MKCO,),Mg(OH),  +  6H,0     .   .  1B4  62 

Oxide MgO 40.98 

Sniphate, MgSO,  +  7H,0 24G.84 

dry MgSO, 120.U 

MangaueM  Dioxide, MnC^ 88  73 

Mftoganoas  Snlplute,     MnSUj  +  4U,0 233.48 

dry, MnSO, 150.82 

Menthol C,„H„OH 155.66 

Mercuric  .^romoninm  Chloride, NH.HgCI     . 2KI.t8 

"         Chloride, HgCI, 270..'M 

"        Cvanide, HjrtCN), 251.76 

Iodide, Hgl, 452.86 

Nitrate, Hg(NO,), 323.68 

Oxide. HgO :   .  216.78 

"         PotsMiom  Iodide, Hgl,  +  2K1 783.98 

Subenlpbate, Hg(HgO)^. 727.14 

Mercurons  Cliloride H^CI, 470.34 

Iodide, Hg,I, 6.'i3.66 

Nitrate,     Ha,(NO,),  +  2H,0 5BS.30 

Methyl  SalicylatB, CH,C,HiO, 151.64 

Morphine,      Ci,H,^C^  +  H,0 302.34 

dry C„H„NO, 284.38 

Acetate, C„H„N0,C,H,O,  4  3H,0    .    .   .  396.12 

"        HydrochloiBte, C|,H„NO,HCI  +  3H,0     ....  374.83 

dry C„H„KO,HCI 320.74 

Sulphate, (Ci,H„NO,),H^O,  +  6H^  .   .   .756.38 

''         diy, (C,,H„NO,),H,SO.     See.-W 

Naphtalin, CnH, 127.70 

Naphtol C„H,(OH) 143.88 

Nilrofieii  Dioxide NO 20.97 

NitniglyceriD 

(S«.i;linTjlTrliiltr.i«). 

Paialdeliyde. C,H,/>, 131.70 

Phenol 

(S.«Adcl,r»rl«.llc). 

PhjBOftiigniine  f4nlii-ylate,  .... 
"  Sulphate,     .... 

Piiwtflxin Ck|H^6|," 

PilrH.'»r|iii><!  Hydrochlorate, C„H„N,0,Ha S43Je 

Piperiiif C„H„NO, 284.34 

Plalinii-  Chloride, PtCl,      335.78 

PotUMt:! 

Potasaiuiu  Aiptale KC,H,0, 97.M 

Arseiiitt  IMetaraenite),  ....  KAflO, I45.P5 

Beiiiout*-, KC,HiO, +  8H,0 213.82 

dry KC,H,0, 158.74 

Kiiiirhimate KHCX), 98.88 

"         Bichromate 

IS«-  I».-hrom.tr). 

"         Bitartnite,      KHC.H.O. 187,67 

Bmiiiatp, KBiO, 186.87 

Kroiiiidr KRr 118.79 

Carbouate K,a), 137.91 
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Chlorate, KCIO, 181.88 

Chloride KO 7H.40 

Chromale, K,CK>, 193.90 

Citrate, KAUiO,  +  Hfi 323.6S 

dry K,CHiO, 306.83 

Cyanide, KCN     66.01 

Dichromato,      K,Cr,0, 203.78 

Ferricyanide, K.FeiCN)„ 657.70 

Fenocjiuude, K,Fe(CN).  -f-  3H,0 421.76 

iry, K,Fe(CN), 367.88 

Hydrate, KOH 68.99 

Hypophoepbite, KPH.O, 10S.91 

Iodide KI     16S.56 

Lactate, KCH,0, 187.83 

Nitrate KNOi 100.92 

Ferrosnpuiate, KHnO,      157.67 

Pbosph^ K,HPO, 173.86 

SalicyUte, KC,H,(^ 175.70 

and  Sodium  TartiatB,      ....  KNaC,H,0,  +  HH,0 881.51 

dry,  .   .   .  KNaCjHA 209.67 

Sniphate, K^, irj.88 

Snlphite, K,80,  -f-  2H,0 19184 

'•       dry K,SO, 157.92 

Sniphocyanate,      KSCN 96.99 

Tartrate, 2K,C,HA-f  H,0 4Se.38 

dry, K,C,H,0, 886.70 

Propenyt  Trinitrate 

(SwGI]rc«rTlTrlnltrUe). 

Pyrognllol, C.H,((irtl, 185.70 

Qoiuidiue  Sulphate, (C,„H„N^t,H^,  4-  2B fi    .    .  780.43 

''        dry, (C„H„N,0,).Hr''0. 744.60 

(Jninine, C»H„N,0,  +  3H,0 377.22 

"        dry C„H„N,0, 333.34 

Bisnlphate C„II„N,0,Hr'M>.  +  7HJ3    .   .   .  646.68 

•'  dry, C„H,.N,0,H)SO, 41116 

"       Hydrobromale, CiH„N,0,HBr  +  ft.O     ....  432.06 

dry C„H„N,0,HBr 404.10 

HydrMhlorate, C«H«N,0,HCI  +  2H,0    ....  395.63 

dry,     C,H„N,0,HC1 359.71 

"       Sulphate, (Ci,H„N,0,),H^,  +  7H,0    .    .  870.22 

dry, (C„H,.NA).H,SO. 744.50 

Valerianate C-H„N,0,CjH„U,  ^-  H^  .   .   .  443.07 

RHrnrdn C5r,(0H), 109.74 

Balidn, C,iHi.O, 285.33 

Balol (^HjCHA 313-49 

Bantonin C„H„0, 245.43 

ffilverCyanide ArCN .    .   .  133.64 

"      Iodide, Agl 834.19 

"     Nitrate, AJ^O, 169.55 

"     Oxide Ak,0     831.28 

"     Sulphate AfcSO, 311.14 

Soda 

(BMSodluaHIrdrale). 

Sodinm  Acetate, NaCH,0,  +  3H,0 135.74 

"  "       dry, NaC,H,0, 81.86 

Arsenate NajHAaO,  +  7H,0 311.46 

dry. NAjHAbO, ^1.74 

Anenite  (Metarsenite) NaAtO, 139.83 

Bentoate, NaCjHA I43.7t 

"         Bicarbonate,      NnHCO, 83.85 

"         Biaalphite NaHRO, 103.86 

"         Bitartrate. NaHC.H.Q,  +  H,0 189.60 

"        Borate Na,B,0,  +  10H,O 380.98 
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TABLE  OF  SOLUBILITIES.— CbfUiiiiMid. 


Medicinal  Substakcks. 

One  DATt  is  soluble  in 
[at5doF.(160C.)U.  S.  P. 
Standard  Temperature.] 


Pabts  of 


Coniine,     

]Iydrobn)iuate, 

Copper  Acetate, 

Ammoniated, 

Chloride, 

Lactate, 

Nitrate, 

iSulphate 

Creoeote, 

Dclpbinine, 

DigiUlin, 

Digitin 

Diuretin, 

Duboifllne, 

Sulphate, 

Elaterin,    

Emetine 

ErKOtiniiio, 

Ether  Acetic, 

Butyric, 

Formic, 

Sulphuric,     

Ethyl  Bromide, 

Iodide,       

Eucalyptol, 

Eugenol, 

Euphorin,     

Etirophen, 

Gelseminine, 

Tartrate, 

Glycerin, 

(ilyoyrrhizin,  Ammoniated,  .  . 

Gold  Bromide  (mono), 

(tri),    

Chloride  (tri), 

Iodide, 

and  Sodium  Chloride,  .  . 

Guaiacol, 

BtMizoato, 

<tutta  Percha, 

llydruMtiiiine 

Hydroohloratc, 

IIydro<]niiionc, 

Hy()eH.'ine 

Hydrobnmiate, 

Hydroc'hlorate, 

llyoftcviiiiiine 

llydrotmmiate 

Sulphate, 

Ilypuone 

Iclithyol, 

Io<lin«' 

loilofomi., 

lodol, 

Iron  A<H»tate, 

Alluiminatc 

Arj«eniate, 

Hnnnide,     

Carbonate  Saccharated,  .   . 
Chloride  (Ftrrric),    .   .   .    . 

Citrate, 

Ilyi»opho^f»hlte, 

Io<lid(>, 

Iodide,  SucchRrated,   .   .    . 

lactate, 

Nitratr 

Oxulatf, 

I*hi»t(|ihat<>  (S>luhle),    .   .   . 

I*yn>|)h<»«phHte, 

Ninionato, 

Siilphutr,     

Vakrianate 

and  Amiuoniuni  Chloride, 


100 

2 

15 

Y.  «. 

2-6 

a. 

2.6 

l.V) 

n.  ins. 

1000 

8. 
8l. 

500 

8. 

4250 

2000 

ins. 

8 

si. 

sp. 

12 

sp. 

n.  ins. 

'  ^1; 

ins. 
o.  ins. 

V.  8. 

a. 

8. 

ins. 

8. 
8. 

ins. 

2 

200 

ins. 

ins. 

n.  in». 

0.3 

20 

.«l. 

1.9 

s. 

500 

0.3 

0.5 

n.  inn. 

M. 

5000 

n.  intt. 

5000 

4 

s. 

ins. 

s. 

sp. 

V.  s. 

s. 

n.  ins. 

s. 

m 
I 

40 

». 

n.  ins. 

V.  I«. 

V.  ». 

n.  ins. 

1.8 

inn. 

s. 


AlcohoL 


Y.  8. 

2 

16 

ins. 

V.  s. 

s. 

s. 

n.  ins. 

8. 

8 

8. 


T.  S. 

S. 

337 

8. 
V.  s. 

a. 
a. 

a. 
a. 

a. 

V.  8. 

a. 

Y.  8. 


S. 
Y.  S. 

a. 

8. 


S. 

ins. 
sp. 

a. 

8. 

ins. 

T.  8. 

3 

V.  s. 

V.  s. 

13 

ins. 

V.  8. 

2 
.5 

V.  s. 

sp. 

10 

52 

3 

s. 

ins. 

ins. 
s. 

ins. 

V.  s. 

ins. 


n.  ins. 
ins. 

s. 

lUM. 

ins. 
in.*i. 

V.  K. 

ins. 

V.  N. 

ins. 


3000 

si. 

Y.  S. 

8p. 

8 

5.2 
1 


si 
ins. 


ins. 


sp 
ins 


Ether. 

Chloioform. 

6 

1 

8. 

ins. 

8. 

... 
... 
.          a          • 

■  •      • 

■  ■      • 

ins. 

• 

a. 

a. 

8. 

ina. 

8. 

•  •  • 
sp. 

8. 

8. 

•         •         • 

543 

•         •         • 

2.4 

sp. 

Y.  8. 

Y.  8. 

Y.  S. 

a. 

•         •         • 

•      •      • 

a. 

•         «         • 

•      •      • 

a. 

a. 

Y.  8. 

y : 

•        •        • 

Y.  8. 

•        •         • 

•  «         • 

•  •         • 

25 

■       •       • 

8. 

Y.  a. 

■      •      • 

ins. 

•        •        • 

iOB. 

•  •      • 

8. 

•  •        • 

•      •      « 

•        ■         ■ 

a. 

•  ■      • 

•  •      • 

Y.  8. 

Y.  8. 

•        •        • 

8. 

Y.  8. 

n.  ins. 

Y.  8. 

n.  ins. 

Y.  8. 

•      •      • 

Y.  8. 

si. 
ins. 

sL 

•      •      • 

s. 

8. 

Gljcerin. 


10 


3S 


250 
sL 

8. 

8. 

8. 

Y.  8. 


S. 

5U 


s. 
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TABLE  OF  SOLUBILITIES.— CbBOwxtl. 


(His  pan  l>  KtnUe  la 
[■I  5i°  r.  (15*  CO  V.  S.  P. 
HutUn]  Tnnpcnlai*.] 


-"•;=:isa 

rmls, 

««* 

CllrWa,    ... 
Indlde,     ...... 

SllrM*.    .  . 

OrtnouV,    ,      . 

Clilarlde. 

T«^nle',   '.'.'.'. 

Carhoiuu,    ... 
rhkiridB, 

S^-:   : 

LkUic 

CamdTe, 

ludLde.  Gncn.     .  .  . 
Oilde,BI«k'. 

ai«phi«,    .  ■ 

»iphlhnMAl|>lui), 

I         TSO 
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TABLE  OF  SOLUBILITIES.— Omh'inierf. 


Medicinal  Substances. 

One  part  is  soluble  In 
[at  59°  F.  (15°  C.)  U.  S.  P. 
StMudard  Temperature.] 


Narceine,  Hydrochlorate,   . 

Narcotine, 

Nickel  Acetate, 

Bromide, 

Nitrate, 

Phosphate, 

Sulphate, 

Nicotine, 

Hydrochlorate,    .   .   . 

Nitroglycerin, 

Orexin 

Pancreatin 

Papaverine,  

Paraffin 

Paraldehyde, 

Pelletierine,      

Tannate, 

Pepsin, 

Petrolatum,      

Phenacetin, 

Phenocoll  Hydrochlorate,  . 
Phenyl  Hydrazine,    .... 

Pho«phoruM,  ! 

Phy^iOHtiffmine, 

Saficvlate, 

Sulphate, 

Picrotoxin, 

Pilocarpine, 

]lydn>chlonite,    .   .   . 

Hvdrobromate,   .  .   . 

Nitrate, 

Sulphate, 

Piperaxine, 

Piperin,     

PcKiophyllin 

Potas-na,  Sulphurated,  .  .  . 
Puta^siuni  Acetate,    .... 

Armniiate,     

Arsenit*', 

lifMir^tate 

Hi(*urlM»nat(>,     .... 

Birhrtiniate,      .... 

BiHulphate, 

Bi.Hiilphite,        .... 

Bitartrute, 

Bromide, 

("nrhmnate, 

Chlorate, 

riiloride, 

Citrate 

Cyanide 

Ferrii'vanide,   .... 

Ferrocyanide,      .    .    . 

Hydrate, 

HyiM)|»ho»«phite,  .   .   . 

loJlide, 

Nitrate, 

Nitrite, 

f>.xalate, 

I*<*nnanKaiiate.     .    .    . 

I^h<K«phut(>, 

Salicylate.     

Sulphate, 

Tartrate 

and  SKliuni  Tartrate, 

Pyoktarjin 

I*vridirH' 

Nitrate 

Sulphate 

I*yro<lln«'  llydnK'hlorate,    . 

Pyrotiallol 

Quinidine 

HydnK-hhirate,    .   .    . 


Parts  of 


Water. 

Alcohol. 

Ether. 

Chloroform.    Gljoerin. 

1 

8. 

V.  8. 

•      •      • 

•      •      • 

•         •         • 

n.  ins. 

80 

35 

8 

6 

ins. 

•      •      • 

s. 

s. 

a. 

2 

8. 

•      •      * 

ins. 

•         •         • 

•      •      • 

4 

ins. 

ins. 

▼.  8. 

V.  s. 

8. 

8. 

y.  s. 

V.  8. 

ins. 

.    . 

n.  ins. 

Y.  8. 

s. 

■      •      • 

s. 

«      •      • 

8. 

ins. 

•        •         a 

ins. 

sp. 

8. 

8. 

ins. 

ins. 

8. 

8. 

8.5 

a. 

a. 

•        «         • 

V.  8. 

Y.  8. 

Y.  8. 

Y.  8. 

700 

80 

•         •         • 

•         •         • 

100 

ins. 

ins. 

ioa. 

ins. 

ins. 

a. 

8. 

Te 

16 

•      •       • 

•  •      ■ 

•  •      • 

•        ■        • 

8. 

sp. 

Y.  8. 

Y.  8. 

.    .    . 

ins. 

8. 

80 

Y.  8.           1 

MO 

Bp. 

Y.  8. 

Y.  8. 

8. 

130 

12 

•        •        • 

... 

8. 

240 

•      •      • 

9 

•        «        • 

8l. 

•         •         • 

8i. 

8. 

V.  8. 

8. 

8. 

V.  8. 

T.  8. 

n.  ins. 

n.  ins. 

8. 

8. 

•      •      • 

8. 

9 

40 

8. 

8. 

8. 

8. 

8. 

V.  8. 

•         •         • 

•         •         • 

n.  ins. 

30 

sl. 

8. 

n.  ins. 

8. 

sp. 

... 

2 

Sp. 

•         •         • 

0..36 

1.9 

ins. 

5.3 

25 

•      •      • 

2 

V.  8. 

sp. 

•      •      • 

V.  8. 

•       >       ■ 

•      «      • 

3.2 

n.  ins. 

ins. 

10 

ins. 

ins. 

2 

ins. 

•      •      • 

V.  8. 

.  .   . 

•      •       • 

201 

sp. 

ins. 

1.6 

200 

ins. 

4 

1.1 

ins. 

ins. 

... 

16.7 

sp. 

ins. 

30 

3 

8. 

ins. 

30 

0.6 

sp. 

•      •      • 

...                   . 

2 

sp. 

•      •      • 

3.5 

4 

sp. 

. 

4 

ins. 

•      •      • 

0.5 

2 

si. 

0.6 

7.3 

•      •      • 

... 

0.75 

18 

ins. 

2.!i 

3.8 

sp. 

ins. 

V.  M. 

.    .    . 

•      •      • 

8. 

•       •       • 

•      ■      • 

16 

doc. 

ins. 

8. 

•      ■       • 

.   .   . 

8. 

8. 

ins. 

9.5 

in.<t. 

ins. 

1 

ins. 

ins. 

1.4 

n.  ins. 

ins. 

75 

12 

ins. 

8. 

50 

a. 

V.  8. 

V.  8. 

1           .     .     . 

V.  ». 

i                Sp. 

.     .     . 

.     .    . 

V.  H. 

V.  8. 

... 

sp. 

'            Y.  8. 

ins. 

1.7 

1 

1.2 

2(MN) 

20 

80 

27 

1 

ins. 
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TABLE  OF  SOLUBILITIES.— Om/tniittJ. 


MxDicnrAL  SuBirrAKcss. 

One  part  is  soluble  in 
[•l  89^  F.  (15°  C.)  U.  S.  P. 
SUndard  Temperature.] 


Quinidine  Sulphate, .  . 
Quinine, 

Acetate, .  .  .  .   . 

Aneniate,     .  .  . 

Anenite,   .  .  .  . 

Bencoate,  .  .   .  . 

Biflulphate,   .  .  . 

Hydrobromate,   . 

Hydrocblorate,    . 

Hypopboephite, 

Lactate,  .  .  .  .   , 

Phoepbate,    .  . 

Salicylate,     .  . 

Sulphate,   ... 

Tannate,    ... 

Valerianate, .  .  . 
Qulnoline  Nitrate,     . 

Salicylate, ... 

Tartrate,    ... 

Resin, , 

Kesorcin, 

Retinol. 

Saccharin,     

Salicin, 

Salol, 

Sanguinarine, 

Nitrate.  .... 

Sulphate,  .  .   .   . 

Santonin,  

Scoparine, 

Silver  Acetate,    .  .   .  . 

Bromide,   .   .   .   . 

Chloride,   .  .   .  . 

Cyanide,    .   .   .   , 

Iodide,   .  .   .   .   , 

Nitrate,  .... 

Oxide, 

Sulphate,  .  .   .   . 
Sodium  Acetate,     .  .   . 

Arsenate,  .  .   .   . 

Arsenite,   .  .   .   . 

Bensoate,  .   .   .   . 

Bicarbonate,     .   , 

Bisulphite,    .   . 

Borate, 

Bromide,   .   .   .  . 

Carbonate,    .   .   . 

Chlorate,    .   .   .   . 

Cliloride,   .   .   .   . 

Citrate,      .  .   .   . 

Formate,  .  .   .   . 

Hydrate,   .  .   .  . 

Hypopbosphite,  , 

"oSir"*"''. : 

Lactate,  .... 

Nitrate 

Nitrite, 

Phosphate,    .  .   , 
Pyrophosphate,  , 
Salicylate,     .  .  . 
Santoninate,    . 
Sulphate,   .   .   .   , 
Sulphide,  .  .   .   . 
Sulphite,    ... 
Su  lpb«)carbolate. 
Tartrate,    .   .   .  , 
Valerianate,     . 

Solanine, 

Susal 

Sparteine, 

Sulphate,  ... 

Spermaceti,      .... 


Pabts  op 


Water. 


100 
1670 
600 
sp. 
sp. 

ste 

10 
M 

S4 

45 

8 

700 

225 

740 

n.  ins. 

100 

T.  S. 

100 

s. 

ins. 

a6 

ins. 

230 

28 

n.  ins. 

ins. 

n.  ins. 

s. 

5000 

n.  ins. 

100 

ins. 

ins. 

ins. 

ins. 

0.6 

n.  ins. 

200 

L4 

4 

s. 

1.8 

11.3 

4 

16 

1.2 

1.6 

1.1 

2.8 

▼.  s. 

s. 

1.7 

1 

065 

0.6 

T.  S. 

1.3 
1.5 
5.8 
12 
0.9 
3 
2.8 

▼  .  8. 

4 
4.8 

5 
V.  s. 
inn. 

V.  8. 

Sp. 

V.  8. 

ins. 


AlcoboL 


8 
6 

7 

•  •      • 

15 

•  •      • 

82 

0.6 

8 

10 

s. 
sL 
20 
65 
si. 
5 

T.  S. 


s. 

a5 

ins. 
30 
80 
10 

T.  S. 

•        *        • 

s. 
40 

s. 
sp. 


ins. 

ins. 

26 

Ina. 

•      •      • 

30 

sp. 

sp. 

45 

ins. 

72 

ins. 

13 

ins. 

100 

D.  ins. 


▼.  s. 

80 

ins. 

8 

T.  S. 

100 
si. 

ins. 

ins. 

6 

12 

ins. 
si. 

1% 

ins. 

400 
V.  s. 
T.  S. 
▼.  S. 

n.  ins. 


Ether. 


n.  Ina. 
28 


25 

•      •      • 

ins. 

6 

ins. 


120 
sL 

•      •      • 

s. 
ina. 


T.  S. 

sol. 

0.3 

n.  ins. 

0.8 


140 


ina. 


ins. 
ins. 

•  •  a 

ins. 
ins. 
ins. 

•  •      • 

ins. 


ins. 

•  •      • 

ins. 
ins. 
ins. 

•  •      • 

ina. 

•  •      • 

ins. 
ins. 
ina. 


sL 

•  •      • 

T.  S. 

•  •        • 

Sb 


Chloroform. 


14 
5 


8 


12 
9 


T.  a 
680 


Glycerin. 


200 


s. 
si 


n.  ins. 
T.  s. 

s. 


ins. 


8. 
S. 


40 
135 


T. 


s. 
s. 


13 

2 

1.02 
5 
5 


8. 
8. 
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TABLE  OF  SOLUBILrnES.--am<tfMi«l. 


MKOICIM AL  SUBSTAMCn. 

One  p«rt  Is  soluble  in 
[•t5y>F.(lflPC.)U.  8.  P. 
iStandard  Temperature.] 


Strontium  Bromide,     .   .   .   .  . 

Carbonate, 

Chloride, 

Iodide, 

Lactate,     

Nitrate 

Sulphate, 

Strophanthiu, 

Strychnine, 

Acetate,     

Hydrobromate,  .... 

llydrochlorate,   .   .   .  .   . 

Nitrate, 

Sulphate, 

Sugar,  Cane, 

Milk, 

Sulphonal 

Sulphur  Iodide, 

Precipitated, 

Sublimed, , 

Wawhed, , 

Terebene, 

Terpin  Hydrate, 

Terpinol 

Tetronal, 

Thalline  Sulphate, 

Tartrate, 

Trimethylamtne, 

Hydruchlorate 

Trional,     

Thymol,     

Uranium  Acetate, 

(Iiloride, 

Nitrate, 

Trea, 

TrKhane , 

Trexine, 

Vanilla 

Veratrine 

Hydrochlorate,    .... 
Zinc  Awtate 

Bromide 

Carbonate,  Precipitated, 

Oiloriile, 

Cranide, 

Io«lide, 

I^actato,  ,, 

Nitrate 

Oxid«- 

IVniianiranate,    .... 

PhoHphnto, 

IMitwphide, 

Salloylatt',      

Sulphate, 

Tannato, 

Valerianate,     


Pabtb  or 


Water. 


1.05 

si. 

2 

0.6 

4 

5 

sL 

s. 

6700 
75 
82 
50 
76 
60 

0.6 
6 

600 

ins. 

ins. 

ins. 

ins. 
si. 

260 

ins. 

si. 

7 

10 
s. 
s. 

820 

1200 
10 
n. 

T.  8. 

1 

S. 

sp. 

Sp. 

sl. 

V.  8. 

2.7 
▼.  s. 
ins. 

0..1 
ins. 

V.  I*. 

60 

V.  !». 
iU.5. 
V.  ». 

ins. 

ins. 

25 

o.r> 

ins. 
100 


Alcohol. 


20 

s. 

8. 

ins. 

ins. 

s. 

110 


sp. 

•  •      • 

100 

109 

176 

ins. 

66 

ins. 
ins. 
ins. 

s. 
10 

s. 

T.  S. 

100 
sp. 

s. 

s. 

T.  S. 

1 

Sl. 

•  •        • 

V.  8. 

ins. 
s. 

s. 
3 

V.  s. 
86 

T.  8. 

ins. 
V.  s. 
ins. 

V    8. 

ins. 

s. 
ins. 

V.  8. 

ins. 
ins. 

3.5 
ins. 
ins. 

40 


sL 


Ins. 
ins. 


ins. 

ins. 

ins. 

ins. 
126 
■P- 

8. 
■b 
S. 

•        •        * 

10 

8. 
8. 
Sl. 

n.  ins. 


T.  8. 

0.8 


4 
ins. 

8. 

•  •         • 

8. 

6 

•  •      • 

ins. 


8. 

•        •         • 

T.  8. 


Chlorolbnii.    Glyeerin. 


7 
16 


ins. 
ins. 


8. 
8. 

S. 

aw 


sl. 


0.7 


400 


80 
6 

s. 


60 


120 


86 
ins. 

•      •      • 

n.  ins. 


s. 
s. 
2 


2 
2.5 


ezplo<lea 


a 


LIST  OF  THE  PRINCIPAL  PHARMACOPCEIAL  CHEMICALS 

AND  REAGENTS.* 


t4 

44 


44 
44 
44  44 


44 


Acetanilid, CsHjNH.CjHjO 134.73 

Acid,  Acetic, HC,H,0, 69.86 

ArsenoQS, AB|0, 197.68 

Aurochloric^ HAuCl* -f  2H,0 375.10 

Benzoic, HC^HjO, 121.71 

Boric,       HjBO, 61.78 

Carbolic,      CsHjOH 93.78 

Chloroplatinic, H,PtCl^  -f  6H,0 516.28 

Chromic, CrO^ 99.88 

Citric,      HjCHjO,  -f  H,0 209.50 

dry, HAHjO, 191.54 

Gallic,      HCyHjOj  -f  H,0 187.55 

dry, HCtHjOj 169.59 

Hydriodic,      HI 127.63 

Hydrobromic, HBr 80.76 

Hydrochloric, HCl 36.37 

Hydrocyanic, HCN 26.98 

Hydroealpharic 

(See  Hydrogen  Sulphide). 

Hypophoephoroos, HPH,0, 65.88 

Lactic, HCHjO, 89.79 

Nitric HNO, 62.89 

Oleic HC„H„0, 281.38 

OxaUc, HjCjO*  -f  2H,0 125.70 

dry, H,C,04 89.78 

Phosphoric, HjPO* 97.80 

Picric,      CH,(XO,),OH 228.67 

Pyroboric, H,B40t      157.32 

Pyrogallic 
(See  Pyrojcallol). 

Salicyli<', HC7H5O, 137.67 

Stearic, HC„H»0, 283.38 

Salphuric ^t^i *.    .    .    97.82 

Salphnroos, H^SO, 81.86 

Tannic, HCuH,0^ 321.22 

Tartaric,      H,C4H40, 149.64 

**     Tetraboric 

(See  Pyroboric). 

Alcohol,  ethylic CjHjOH 45.90 

methylic, CH.OH 31.93 

Aldehyde,  ethylic, CjH^O 43.90 

Alum 

(See  Aluminum  and  Potassium  Sulphate). 

Aluminum  Hydrate, Al,(OH)« 155.84 

and  Potaflsium  Sulphate,      .    .  Al,K,(804)4 -f  24H,0 946.46 

dry,  .  A1,K,(S04)4      515.42 

Sulphate, Al,(804),  +  16H,0 628.90 

dry,     Al,(804), 341.54 

Ammonia,     NH, 17.01 

Ammonium  Acetate, NH4C^H,0, 76.87 

•  r.  S.  Pharmacopeia,  1890. 
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Ammouiam  Arseniie  (Metareenite),    .    .    .  NH4A8O, 124.83 

'*  Benzoate, NH4C7H5O, ....  138.72 

Bromide, NH4Br 97.77 

Carbonate  (normal),      ....  (NH4),00, »5.8f7 

(U.8.P.),      ....  NH4HOO,.NH4NH,00,     ....  156.77 

Chloride, NH4CI 63.38 

*'  Citrate, (NH4),q,H50,  .   : 242.57 

*'  Iodide, NH4I 144.54 

Lactate, NH^QiHsQ, 106.80 

Molybdate, (NH4),Mo04 1»5.76 

Nitrate, NH4NO, 79.90 

Oxalate,      (NH4),C04 -f  H,0 141.76 

dry,      (NH4)A0« 123.80 

Phoephate,      (NH4),HP04 131.82 

Salicylate, NH4CtHjO, 154.68 

Sulphate, (NH4)^4 131.84 

Sulphhydrate, NH4HS 50.99 

**  Sulphide, (NH4)^ 68.00 

Tartrate,     (NH4)jC4H40, 18:166 

Valerianate, NH4C5H,0, 118.78 

Amyl  Nitrite, CjHnNO, 116.78 

Antimony  Oxide  (Trioxide), SbjO, 287.06 

and  Potassium  Tartrate,     .    .    .  2K(SbO)C4H40,  -f  H,0    ....  662.42 

**        diy,     .  K(SbO)C4H40« 322.23 

*'         Sulphide, Sb^ 335.14 

Apomorphine  Hydrochlorate, C„H„N0,HC1 302.79 

Arsenic  Iodide, Aslj 454.49 

**       Trioxide 

(See  Acid,  Anenous). 

Atropine, C„H„NO,    .....* 288.38 

Sulphate, (C,7HaNO,),H,804 674.58 

Barium  Carbonate, BaCO, 196.75 

''       Chloride, BaCl,  -f  2H,0 243.56 

"  **         dry, BaCl, 207.64 

"       Dioxide, BaO, 168,82 

"       Hydrate, Ba(OH», 170.82 

"       Nitrate, lia(NOj), 260.68 

Benzol  (Benzene), CgH, 77.82 

Bismuth  Citrate, BiC^HjO, 397.44 

Subcarbonate  (approximately),    .  (BiO),C03 509.57 

"        Subnitrate  (approximately),     .    .  BiONO,(OH), 304.71 

Boron  Trioxide, B^O, 69  68 

Brucine C^H^NA  -f  4H,0 465.01 

"        dry, C„H«N,04 393.17 

Caffeine, C^HjoN^O,  -f-  H,0 211.68 

drv, C8H,oN40, 193.72 

Calcium  Bromide CaBr, 199.43 

Carbonate, CaCO, 99.76 

Chloride, CaCi,  -f  611,0 218.41 

**         dry, CaCl, 110.65 

Hydrate Ca(OH), 73.83 

Hvpophoephite, Ca(PH,0,)a 169.67 


tt 
i» 
ti 

it 
it 

Oxide", CaO 55.87 

IMiosphate Cas(P04),      309.33 

Sulphate  (Gypsum), CaS04 -H  2H,0 171.65 

**       dry, CaS04 135.73 

Sulphide  (Monosulphide),     .    .    .  CaS 71.69 

Camphor, C,oH,«0 151.66 

Monobromated,       C,oH,5BrO 230.42 

Carlxm  Disulphide, CS, 75.93 

Cerium  Oxalate, Ce,(C,04)s  -f  9H,0 704.78 

''        dry,      Ce,(CO;)3 543.14 

Chloral  Hydrate CjHCl.O  +  H,0 164.97 

anhydrous C,HC1,0 147.01 


(t 
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Chlorofonn, CHCl, 119.08 

CiDchonidiue  Sulphate, (Ci9H„N,0),H,S04  -f  3H,0     .    .  738.50 

"  **  dry, (C„H„N,0),H^^ 684.62 

Cinchonine, C,tH„N,0 293.41 

Sulphate, (C,.HaN,0),H^4  +  2H,0     .    .  720.54 

diy (C,,HaN,0),H^4 684.62 

Cohaltous  Nitrate, CoifNO,), -f  6H,0 290.14 

Cocaine  Hydrochlorate,  .  ^ CnHjjNO^HCl 3:«.71 

Codeine, C,aHaNO,  -h  H,0 316.31 

Codeine,  dry, Cj^H^NO, 298.35 

Cupric  Ammonium  Sulphate, Cu(NU,)4S04  +  H,0 245.00 

**       Sulphate,      CuSO*  -|-  5H,0 248.80 

**  "        dry, CUSO4 159.00 

**       Tartrate, CUC4H4O,  +  3H,0 264.70 

Diphenylamine, (C8H5),NH 168.65 

Elateriu, ^^li^nO^ 347.20 

Ether, 

(S<)e  Ethyl  Oxide). 

Ethvl  Acetate, CtHsCjH.O, 87.80 

Nitrite, CH5NO, 74.87 

Oxide  (^ther,  U.S. P.) (CjHj),© 73.84 

Eucalyptol, C,oH,eO 153.66 

Ferric  Acetate, Fe,(C,H,0,), 464.92 

**      Ammonium  Sulphate, FejlNHJjCSOJi -f  24H,0    .    .    .962.10 

dry,     ...    .  Fe,(NH4),(S04)4 531.06 

"      Chloride, Fe,Cl,  4-  12H,0 539.50 

*'  **        dry, Fe,Cl« 323.98 

Hydrate, Fe,(OH), 213.52 

Hypophosphite, Fe,(PH,0,)s 501.04 

Nitrate,      Fe,(N03)« 483.10 

Oxide, Fe,0, 159.64 

**      Phosphate  (normal,  not  U.S. P.),  .    .  Fe,(TO4), 301.36 

Pyrophosphate  (normal,  not  U.S.P),  Fe4(P,0,), 744.44 

Suhsulphate  (variable) 

Sulphate, Fe,(S04), 399.20 

**     Valerianate  (variable) 

Ferrous  Bromide FeBr, 215.40 

Carbonate FeCO, 115.73 

Iodide, Fel, 308.94 

Lactate, Fe(C,H50,),  -f  3H,0 287.34 

Sulphate, Fe804  +  7H,0 277.42 

dry, Fe804 1S1.70 

Sulphide, FeS 87.86 

Glucose 

(See  Su^ar,  (irape). 

Glycerin, Q,H5(0H), 91.79 

Glyceryl  Trinitrate, C,H,(NO,), 226.58 

Gold  Chloride, AuCl, 302.81 

Hydrastinine  Hydrochlorate, C„H„NO,Ha 224.97 

Hydrogen  Dioxide, H,0, 33.92 

Sulphide, H^ 33.98 

Hyomine  Hydrobromate, C,7H„N04HBr  +  3H,0     ....  436.98 

"  **  dry, C„H„N04HBr 383.10 

Hyoscvamine  Hydrobromate C„H„NO,HBr 369.14 

Sulphate,      (C„HttN6,),H^4 674.58 

Iodoform CHI,      392.56 

Lead  Acetate, Pb(C,H,0,\  -f  3H,0 tHH.OO 

dry Pb(C,H,0,), 324.12 

CariK>nate (PbCO,),Pb(OH), 772.82 

Iodide Pbl, 459.46 

Nitrate, PbfNO,), 330.18 

Oxide PIK) 222.36 

Subacetate  (approximately),    ....  Ph,0(C,H,0,), 546.48 
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(8h  CalciuBi  Oxide). 

Lithium  Benraiate LiCrHfO, 127.72 

"         Bromide LiBr 88,77 

"         Carbonate, U,CO, 73.87 

"         Citrate,      LiAHjO, 909.67 

SalicyUte, UCH,0, H3.88 

Magnesia 

\fiee  Mignalum  Oxide). 
Magnesium  Cnrbonat«  (approzimatelj).     .  (HgCO,),Hg<OH),  +  6H,0     .    .  484  ffl 

"  Oxide, MgO 40.Q6 

Salphate,     MgSO^  +  7H,0 MB.84 

dty, MgSO, 120-lS 

Mongaueee  Dioxide, MnO, 86  72 

Monganooa  Salpbate,     MnSOi  +  4H^ 323.46 

diy, MnSO. 150.63 

Mentliol C,oHj,OII 155.66 

Mercuric  AmmoniDm  Chloride, NH,HgCI     251.18 

"         Chloride, HgCt,    . 270.54 

Cyauide, Hg(CN), 251.76 

"        Iodide Hgl, 452.86 

Nitrate, Hg|NO,),      323.58 

Oxide, HgO .  215.76 

"         Potamnm  Iodide, Hgl,  +  2K1 783.96 

Sahsulphate, Hg(HgO),SO. 727.14 

Metcurons  Chlonde, UggCl, 470.34 

Iodide, Hg,I, 65Z66 

Nitrate Hk,(NO,),  +  2Rfi 569.30 

Methyl  Salicylate, CH,C,H|,0, 151.64 

Morphine,      C„H,^0,  +  H,0 302.34 

dry, C„HuNO, 384.38 

"        Acetate, Ci,H„NO,C,H,0,  +  3H,0    .   .    .  398.13 

"       Hydrochlorate, C„H,^'0,HCI  +  3H,0     .    .   .   .374,63 

"  "  dry C,H„NO,Ha 320.74 

Sulphate, (C„H|,NO,),H^,  +  5H/)  .   .    .756.38 

"  ''         dry, (Ci,H„NO,),H^, 666.58 

Naphtalin, C„H, 137.70 

Xaphtol, C,oH,(OH) 143.66 

Nitro^u  Dioxide NO 29.97 

Nitniglycerin 

<Sn'  (;lT«rjl  Trinitnw). 

Pareldebyde, C;H„0, 131.70 

Phenol 

(SeeAcld.Oirliollc). 

Pliywtigniine  Salicylate, C,iH„N,0,C,H,0, 413.06 

Sulphate, (C,.H„N,0,),H^, 934.28 

Pierotoxin C»H«0„ 60a58 

Illouinn""  Hydrochlorate, C„H„N,0,Ha 34198 

Pipi-rine C„H„NC^ 284.34 

Platinii-  Chloride, PtCl,      335.78 

PotoHsa 

(S.-E  PoiMium  llTdrtie). 

Potassium  Aicrate KC,H,0, 97.89 

Arwnite  ( Metaraenite),  ....  KAsO, 145.85 

Benamt*, KC,HA  +  3H,0 213.62 

dry KC,HjO, 159.74 

"         Binirhonale, KHCO, 99.88 

"        Bkhroniiite 

"         Bitartrate KHC,H,0, 187.67 

Broniatp KBrO, 166.67 

Bnimide KBr I18.7fl 

Carbonate K,CO, 137.91 
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Fotudnm  Chlorate KaO, 129.38 

Chloride, KOI 74.40 

Chtomat^ K,CK>, 193.W 

Gtrale, KiC,H,0,  +  H,0 323.69 

"       dry, K^H,0, 3U5.63 

"         CyMide, KCN      65.01 

Diehioniate,      K.Cr.O, 293.78 

"         Ferricywiide, K,FctCN)„ 657.70 

Ferrocyanide, K.PelCN  ,  +  3H,0 421.76 

'^  diy, K,Fe(CN), 367.88 

Hydrate, KOH 65.99 

Uypophoe[^ite, KFH.Q, 103.91 

Iodide KI      lWi.56 

"        Lactate, KC^,0, 127.82 

Nitrate KNO, 100.93 

"         PeTmaDgiuiate, KHuO, 167.67 

Phosphate, K,HPO. 173.86 

SttlicjUte, KC,H,<i 176.70 

M>d  aodtnin  Tartrate,     .   .  ,  .  KNaC.HA  +  41^) 281.51 

diy,  .   .    .  KNaC,H,0, 209.67 

Sulphate, K,80, 1TA88 

"        Sulphite K,80,  +  2H,0 193.84 

diy, KJJO, 1OT.92 

Snlpbocyanate,     K8CN 96.99 

"        Tirtrate, 2K,C,H,0,  +  H,0 469.36 

"       dry, K,C,HA 225.70 

Fiopenyl  Trinitnte 
(3m  Glrmjt  TrioltoiM). 

Pyiogallol, C,H,(OHl, 125.70 

Quiiiidiue  Sulphate, (tVHt.N.O.l.H^'^tJ,  +  2H/3    .   .  780.42 

''         dfy, (C«H„N.a,l,H^SO, 744.50 

QDiDloe, C„H,,N,U,  +  3H,0 377.23 

dry, C„h;.SV>, 323.34 

BiBalphat^ C„H„S,0,HrSO,  +  7H,0    .    .    .  646.88 

'^  dry, C„H„N,Ui,H,80, 418.18 

Hydrobromate, C^H„N,0,HBr  +  11^     ....  422.06 

dry, C„H„N,0,HBr 404.10 

"       HydrocI»h>rate, Ca,H„N,0,HCT  +  3H,0    ....  3»5.63 

dry, C„H„N,0,HC1 369.71 

"       Sulphate, (C„H„N,(>,),H^.  +  7H^    .   .  870.22 

diy, (Ci„n„S,0,),H»S04 744.60 

"       Valetianat*, C^H„N,0,CiU„0,  +  H^  .   .   .443.07 

KwiordD, C,H,(OH), 109.74 

Salidn, C„H„0, 28S.33 

Salol, Q,H.C,H,0, 213.49 

Sftutonin, C„if„0, 245.43 

Silver  Cyanidt, ArCN .    .    .  133.64 

■'      Iodide AkI 234.19 

"      Nitrate, AkNO, 169.55 

"     Glide, Agfi     231.88 

"     Sulphate AfeSO, 311.14 

Soda 

(8b  Sodium  UrdnU). 

Sodlau  Acetate NaCH,0,  +  3H,0 135.74 

dry NaC,H,0, 81.86 

Anteuate Na,HAtO,  +  7H,0 311.46 

dry. Na,HA80, l«i.74 

"        Anenite  (MetaraeuiU). NaAnO, 129.82 

Beuzoate. NaC,HjO,      14171 

Bicarbonate,      NnHCO, 63.65 

"        Bisnlphite, NaH.SO, 103.86 

Bftartmte, NnHC,H,a+H,0 189.80 

'•        Borate Na,B,a,  +  lOH.O 380.92 
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Soiliam  Borate,  dry, Na^B^O; 201.32 

**        Bromate, NaBiO^ 150.64 

**        Bromide NaBr 102.76 

Carbonate, NasOO,  +  10H,O 285.45 

dry. Na,CO, 105.85 

"        Chlorate, NaClO, I0a25 

**        Chloride, Naa 58.37 

Citrate, 2Na,CH50,  -f  11H,0 712.64 

**      dry, Na,QHA 257.54 

Cobaltic  Nitrite, Co,(NO,)«6NaNO,  -f  H,0     .    .    .  824.32 

Hydrate, NaOH 39.96 

**        Hypophosphite, NaPH,0, 105.84 

Hyposulphite, Na^O,  -f  5H,0 247.64 

**  dry, Na^O, 157.84 

*'        Iodide, Nal 149.53 

Lactate,     NaCjHjO, 111.79 

Nitrate, NaNO, 84.89 

»'        Nitrite, NaNO, 68.93 

Nitroprufiside, Na,Fe(NO)(CN)c -f  2H,0    .    .    .297.67 

Phosphate, Na,HP04  -f  12H,0 357.32 

dry, Na,HP04 141.80 

Pyrophosphate, Na^PjO,  -f  10H,O 445.24 

dry, Na^PA 265.64 

SaUcylate,      NaCrHjOs 159.67 

*'        Salphate, Na^4  -f  10H,O 321.42 

dry, Na;804 141.82 

Sulphite, Na^SO,  -f  7H,0 251.58 

dry, Na^, 125.86 

SulphocarboUte, NaS08CgH4(OH)  -f  2H,0     .    .    .  231.56 

Tartrate, Na^CfHA  -f  2H,0 229.56 

Thiosulphate 

(See  Hypoealphite). 

Sparteine  Salphate, CisHmNjHjSO*  -f  4H,0    ....  403.23 

dry. C,5H^N,H^4 331.39 

Stannous  Chloride, SnCl,  -h  2H,0 225.46 

Strontium  Bromide, SrBr,  -f  6H,0 354.58 

"         dry, SrBr, 246.82 

Iodide, Sri,  -f  6H,0 448.12 

dry, Sri, 340.36 

Lactate,      Sr(Q,H50,),  -h  3H,0 318.76 

dry, Sr(Q,H.Os), 264.88 

Strychnine, C„H„N,0, 333.31 

Sulphate (CiiH„N,0,),H,S04  -f  6H,0    .    .  854.24 

dry,     (C|H„N,0,),H,804 764.44 

Sugar,  Cane,      CiiH„0,i 341.20 

Grape, CgHijO, 179.58 

Milk,      C„H„0„  4-  H,0 359.16 

Sulphur  Dioxide, SO, 63.90 

Terel)ene, C,oH,« 135.70 

Terpin  Hydrate, C,oH,k(OH),  +  H,0 189.58 

Thiosinamine, CS.N,H3(QH5) 115.88 

Thymol, CioH^O 149.66 

Water H,0 17.98 

Zinc  Acetate, Zn(C,H,0,),  +  2H,0 2ia74 

drj', Zn(C,H,0,), 182.82 

Bnmiide ZnBr, 224.62 

Carlnmate  (normal,  not  U.S. P.),  .        .  ZnCO, 124.95 

Chloride, ZnCl, 135.84 

I<Mlide,       Znlj 3iai6 

Oxide, ZnO 81.06 

Phosphide, Zn,P, 257.22 

Sulphate, ZnSO*  -f  7H,0 286.64 

dry ZnSO^ 160.92 

Valerianate, Zn(C5H,0,),  +  2H,0 302.56 
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TABLE  OF  THERMOMETRIC  EQUIVALENTS/ 

According  to  the  Cbvtioradb  and  Fahmcnhbit  Scales. 


Qiven  Sought 

Centigrade :   Fahrenheit 

M**  C.  =  ^  -f  32 
5 


Given 
Fahrenheit : 


n^F.  = 


Sought 
Centigrade : 

5  (w°— 32) 
9 


C.o          ' 

P.o 

C.o 

P.« 

C.» 

P.o 

1 

P.» 

—40 

-40 

—39.4444 

—39 

—24.4444 

—12 

—9.4444 

15 

;     0.5556 

33 

—39 

—38.2 

—24 

—11.2 

—9 

15.8 

1 

33.8 

—38.8889 

-38 

-23.8889 

—11 

—8.8889 

16 

1.1111 

34 

—38.3333 

—37 

—23.3333 

10 

1  —8.3333 

17 

1.6667      ! 

35 

38 

—36.4 

—23 

—9.4 

'  — 8 

17.6 

<  2         ! 

35.6 

—37.7778   i 

—36 

—22.7778 

—9 

.  —7.7778 

18 

2.2222 

36 

—37.2222 

—35 

—22.2222 

— 8 

—7.2222 

19 

2.7778 

37 

—37 

—34.6 

—22 

—7.6 

;      7 

19.4 

3 

37.4 

—36.6667 

-34 

—21.6667 

—7 

—6.6667 

20 

3.3333 

38 

—36.1111 

—33 

—21.1111 

—6 

—6.1111 

21 

3.8889 

39 

—36 

—32.8 

-21 

—5.8 

— 6 

21.2 

4 

39.2 

— a5.5556 

—32 

—20.5556 

—5 

—5.5556 

22 

.     4.4444 

40 

—35 

—31 

—20 

4^ 

—5 

23 

5 

41 

—34.4444 

—30 

—19.4444 

—4.4444 

24 

5.6556 

42 

— 34 

—29.2 

—19 

—2.2 

4 

24.8 

i     6 

42.8 

—33.8889 

—29 

—18.8889 

—2 

—3.8889 

.  25 

6.1111 

43 

—33.3333 

28 

—18.3333 

1 

—3.3333 

26 

6.6667 

44 

— 33 

—27.4 

—18 

—OA 

— 3 

26.6 

;  7 

44.6 

—32.7778 

—27 

—17.7778 

0 

—2.7778 

27 

7.2222 

45 

—32.2222 

—26 

—17.2222 

1 

—2.2222 

28 

,     7.7778 

46 

—32 

—25.6 

—17 

1.4 

—2 

28.4 

1     8 

46.4 

—31.6667 

—25 

—16.6667 

2 

—1.6667 

29 

8.3333 

47 

—311111 

—24 

—16.1111 

3 

—I. nil 

;  30 

'     8.8889 

48 

— 31 

-23.8 

—16 

3.2 

1 

.     30.2 

1     » 

48.2 

—30.6556 

23 

—15.5556 

4 

—0.5556 

1  31 

9.4444 

49 

—30 

—22 
—21 

—15 

5 
6 

—o 

32 

10 

10.5556 

50 

—29.4444 

—14.4444 

51 

—29 

—20.2 

—14 

6.8 

' 

11 

51.8 

—28.8889 

—20 

—13.8889 

7 

■ 
1 

11.1111 

52 

—28.3333 

-19 

— 13.:tt33 

8 

11.6667 

53 

—28 

—18.4 

i-13 

8.6 

1 

1  " 

53.6 

—27.7778 

18 

—12.7778 

9 

'     12.2222 

!  54 

—27  2222 

—17 

—12.2222 

10 

1 

12.7778 

55 

—27 

—16.6 

12 

10.4 

13 

55.4 

—26.6667 

—16 

—11.6667 

11 

1 

'     13.3333 

56 

—26.1111 

—15 

—11.1111 

12 

( 

1         lo.  OOOcf 

57 

—26 

—14.8 

—11 

12.2 

14 

57.2 

—25.5656 

-14 

—10.5556 

13 

14.4444 

58 

—25 

—13 

—10 

14 

1 
1 

1 

15 

59 

1 

•  Taken  from  U.  S.  PharmacofMsia,  1890. 
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TABLE  OF  THERMOMETRIC  EQUIVALENTS.— Qm(tJ*ti«l. 


c.« 

1 

! 

C.o 

1 
P.« 

96 

QO 

P.« 

C.« 

P.» 

15.5556 

60 

35.5556 

,     55.5556 

132 

75.5556 

168 

16 

60.8 

36 

96.8 

56 

132.8, 

1  76 

leas 

16.1111 

61 

36.1111 

97 

'     56.1111 

133 

76.1111 

169 

16.6667 

62 

36.6667 

98 

,     56.6667 

134     ' 

1     76.6667 

170 

17 

6*2.6 

37 

98.6 

57 

184.6  , 

:  77 

170.6 

17.2222 

63 

37.2222 

99 

67.2222 

135 

77.2222 

171 

17.7778 

64 

37.7778 

100 

57.7778 

136 

77.7778 

172 

18 

64.4 

38 

100.4 

58 

136.4 

75 

172.4 

18.3333 

65 

38.3333 

101    ; 

58.3333 

137 

78.3333 

173 

18.8889 

66 

38.8889 

102 

58.8889 

138 

78.8889 

174 

19 

66.2 

39 

102.2 

59 

138.2 

79 

174.2 

19.4444 

67 

39.4444 

103 

50.4444 

139 

79.4444 

175 

20 

68 

40 

104 
105 

60 

60.5556 

140 

80 

176 

20.5556 

69 

40.5556 

141 

80.5556 

177 

21 

69.8 

41 

105.8 

61 

141.8 

81 

177.8 

21.1111 

70 

41.1111 

106 

.     61.1111 

142 

81.1111 

178 

21.6667 

71 

41.6667 

107 

!     61.6667 

143 

81.6667 

179 

22 

71.6 

42 

107.6 

i  62 

143.6 

82 

179.6 

22.2222 

72 

42.2222 

108 

1     62.2222 

144 

82.2222 

180 

22.7778 

73 

42.7778 

109 

62.7778 

145 

.     82.7778 

181 

23 

73.4 

43 

109.4 

63 

145.4 

83 

181.4 

23.3333 

74 

43.3333 

110 

63.3333 

146   ; 

83.3a33 

182 

23.8889 

75 

43.8889 

111 

63.8889 

147      I 

!     83.8889 

183 

24 

75.2 

44 

111.2 

64 

147.2 

:  84 

1832 

24.4444 

76 

44.4444 

112 

64.4444 

148 

84.4444 

184 

25 

77 

45 

113 

65 

1 

149 

85 

185 

25.5556 

78 

45.5556 

114 

\     65.5556 

150 

'     85.5556 

186 

26 

78.8 

45 

114.8 

66 

160.8 

86 

186.8 

26.1111 

79 

46.1111 

115 

66.1111 

151      , 

i     H6.1111 

187 

26.6667 

80 

46.6667 

116 

66.6667 

152      ! 

86.6667 

188 

27 

80.6 

47 

116.6  ' 

67 

152.6 

87 

I8a6 

27.2222 

81 

47.2222 

117 

67.2222 

153 

87.2222 

189 

27.7778 

82 

47.7778 

118 

67.7778 

154 

87.7778 

190 

28 

82.4 

48 

118.4 

68 

154.4 

88 

190.4 

28.3:533 

83 

48.3;«3 

119 

68.3333 

155 

88.3333 

191 

28.8889 

84 

48.8889 

120 

i     68.8889 

156 

88.8889 

192 

29 

84.2    ; 

49 

120.2 

69 

156.2 

89 

192.2 

29.4444 

85 

49.4444 

121      1 

69.4444 

157      1 

89.4444 

193 

30 

86 
87 

50 

50.5556 

122 
123 

70 

158      1 

90 

90.5556 

194 

30.5556 

70.5556 

159      1 

195 

31 

87.8 

51 

123.8 

71 

159.8 

91 

195.8 

31.1111 

88 

51.1111 

124 

71.1111 

160 

91.1111 

196 

31.6667 

89 

51.6667 

125 

71.6667 

161 

91.6667 

197 

32 

1     89.6 

52 

125.6 

72 

161.6 

92 

197.6 

:I2.2222 

90 

52.2222 

126 

72.2222 

162 

92.2222 

198 

32.7778 

91 

52.7778 

127 

72.7778 

163 

92.7778 

199 

33 

91.4 

53 

127.4 

73 

163.4 

1  93 

199.4 

:«  3:^33 

92 

5.3.3.33,3 

128 

73.3333 

164 

1     93.3333 

200 

;«.8889 

93 

53.8889 

129 

73.8889 

165 

1     93.8889 

201 

34 

93.2 

54 

129.2 

74 

165.2 

94 

201.2 

34.4444 

94 

54.4444 

130 

74.4444 

166 

94.4444 

202 

35 

95 

1 

55 

131 

75 

167 

95 

203 
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TABLE  OP  THEKHOMETBIC  EQUIVALENTS.— OmiiMMd                            ^H 

C."        r.' 

C." 

P.' 

O." 

P." 

0." 

-       ■ 

05.5556      a04 

115.5358  '  240 

135.5K6 

276 

155.5556  !  312                 ^^M 

96             '     aM.9 

116           '     240-8 

136           '     -276.8 

156                                      ^^1 

u«.lMl     aos 

116.1111     241 

13ti,111l      277 

156.1111     313                  ^H 

iW.6«f7   ■  206 

ll«.«0e7     242 

l»6.66(j7     278 

1,Vi.U6(i7     314                  ^^M 

97              J  ■30(1.6 

117                212.8 

137 

27(16 

157                                       ^H 

87.2322      207 

117.2322  1  243 

137,2222 

279 

157.3232     31S                  ^^H 

97.777a      206 

117.T778     244 

137,7778 

280 

157.7778     316                  ^^H 

90                  308.4 

118           1    344.4 

138 

280.4 

isa       ,                  ^^M 

98.3333      209 

116.3333  '  345 

13a  3333 

281 

158.3333 

317                  ^H 

mmha    210 

114.8889     246 

138.8889 

282 

158.8889 

318                  ^H 

99             1     210.2  . 

119           1     246.2 

139           1     282.2 

159 

^H 

»9.4444      211 

118.4414     247 

139.4444  '  283 

1.''>9.4444 

319                  ^H 

100              212 

120             248 

140           1  284 

160 

330     _             H 

100.5556     213 

130„W56     249 

140.5556 

38S 

Ifl0.55u6  1  321                ^^^1 

101                 3t8.H 

121               34I1.8 

141 

385,8 

161 

■m.9       ^^H 

ini.1111    214 

lai.llll  i  250 

141. im 

286 

161.1111 

321                ^^B 

101.8667     215 

121.0607     251 

141.6667 

287 

ini.H«67 

333                ^^B 

102               S1S.6 

122               251.6 

142 

a«7.6 

162 

J-i3.ll               ^^H 

10J,22-H     216 

112.2^«2     252 

143.2222 

388 

1U2.2->22 

33<                  ^H 

102.7778     217 

I22.777H     253 

142,7778 

289 

16-2.7778  1  325                   ^^M 

103                217.4 

123                 a5:!.4 

143 

3W,4 

163           ,     325,4                ^^M 

io:t.3.-t:t;{    21B 

]2:i,3;m '  254 

U3,3:Ct3 

290 

Io;i.:i:t3:i    336               ^^M 

10:i.(|iH81t     219 

li(.888tl  ■  255 

143.tS^»  '  291 

uv.i.f'mi]  327              ^^M 

104                210.2 

124                  iVia 

144           i     2i)l,2 

164                :^>T.2               ^H 

tl)4,»444     320 

124.1414     256 

144.4444  :  292 

lB1.114t     328                   ^^M 

105              221      I 

135           ;  357 

145 

293 

165             339                   ^^M 

IK-SrOH     222      1 

125.5536  1  258 

145.5556 

294 

185.5556 

330                    H 

106               '223.8  , 

126           1     258.8 

146 

884.8 

166 

x».s            ^H 

108.1111     223      1 

126.1111     259 

146.1111 

295 

166.1111 

^B 

10«,(KHi7     224 

vm.mn  ■.  260 

146.6667 

296 

106.6687 

333                  ^M 

107                221,6 

127             .mo 

147 

296.6 

167                                         ^B 

107,2222      225 

la7.2'322     261 

147,2222 

297 

167.'3-->-»     333                    ^^1 

l07,rT7y     226 

127  777^     262 

147,777^1 

298 

1(17.7778  1  334                    ^^M 

^             108                i^XA 

128               21(2,4 

148 

29>^.4 

168            :t:{4.4             ^H 

K          10K.:m:i    227 

l2K33.-a     263 

148,33.33 

299 

168.3:ai  1  335                 ^^M 

^H            10A,r«fN»     32B 

l2a>^tKI9     264 

]48,888U 

300 

168.8889  i  336                   ^^H 

^1           109               22H.2 

129               254-2 

149 

300,3 

169               3.16.2                ^H 

^B            109.4444  1  229 

129.4444  '  265 

149.4444 

301 

169.4444  .  337                   ^H 

^B          110             330 

130 

266 

150 

302 

»0_    3..^              H 

^H           II0.S558  1  231 

130.5656 

267 

150.665S 

303 

170.5556    339                     ^| 

^M         111               231.8  ; 

131 

a«7.8 

151 

303.8 

171              :i3».a                ^H 

^B             Illl1lll233       ' 

i;ii,llii 

368 

151.1111 

304 

171.1111  <  340                    ^H 

^M           111.0667     233      1 

131.6607 

269 

1.-.1  0667     305 

1716667     341                      ^H 

^H          112                2.13,6 

133 

260.6 

153               305.6 

173               341.6                   ^H 

^P            112.222-J,  234 

l:C!,>222 

270 

152.2222 

306 

172,2222    343                    ^H 

^™             112.777'S     235      ' 

I3a,777>l     271 

152.7778 

307 

1T2.7T;8     343                      ^M 

118           1     2.15.4 

133               271.4 

153 

:»7.4 

173               343.4                   ^M 

113.33.T3  .  236 

133.3333     272 

15.13333 

•08 

1TJ.3:B3 

344            ^m 

lia(««49     237 

i;ti.(«M9     273 

I53.W89 

309 

173.  SW8 

Its            ^B 

114            2:n.3 

134                ■273.9 

154 

■100.9 

174 

345.3                   ^M 

^H            114.4444     23B      1 

134.4444  1  274 

154.4444 

310 

174.4444 

34C                    ■ 

^^        115             239 

139          1  375      1 

19S 

311 

175 

»,                   ■ 

L           J 

464 

BANDROOK  OF  PHARMACY. 

^H 

TABLE  OF  THEBMOMBTEIC  E(}PITAI.ENTS.— CbwthMiaJ. 

■ 

O." 

F." 

C.° 

P." 

C.» 

F.- 

c.« 

"M 

175.5558 

348 

19.5. 556S 

384 

215.5558 

420 

235.5(W6 

.» V 

176 

348,8 

196 

3H4,8 

216 

43II.8 

236                \?A.S          H 

170,1111 

349 

191).  1111 

385 

2I6-1I1I     431 

2.36.1111     497 

176.6fi«7 

350 

19fi.66«7  '  3S6 

216.6067  1  422 

236,6067     458 

177 

:!.jo.6 

197           [     386.6 

217           1     422.6 

237                453.6 

177.2222 

351 

!    197.2222 

387 

217.2222  1  423 

237.2332     499 

177.7778 

352 

197.7778 

388 

217.7778 

424 

237.7778     *60 

178 

352,4 

198 

388.4 

218 

424-4 

238 

46a4 

178.3333 

353 

1     198.3333 

389 

219,3333 

425 

2:H3333 

461 

178.8869 

354 

■    198.8889 

390 

218,8889 

426 

aw.  8889 

4S3 

179 

354.2 

;  199 

390.2 

219 

426.2 

239 

4A3.3 

179,4444 

355 

199.4444 

391 

219.4444 

427 

2:19.4444 

463 

180 

356 

200 

392 

220 

438 

240 

464 

leo.s.'jsd 

357 

2O0.555O 

393 

220.5556 

429 

240.5556 

468 

181 

357.8 

201 

39:1.9 

221 

429,8 

241 

465.8 

181.1111 

358 

1  201. nil 

394 

221.1111 

430 

241.1111 

466 

181.6607 

359 

2(11.(1667 

395 

221. 0007 

431 

341.6Stn^ 

467 

182 

;t.'i!l.6 

202 

.■ijifi.6 

222 

431.0 

242 

4(77.6 

182.2223 

360 

202.2223 

396 

223,8323 

432 

242,2222 

«S8 

182.7778 

361 

202.7778 

397 

222.7778 

433 

343.7778 

469 

183 

.1(11.4 

203 

31»7,4 

223 

433.4 

243 

46614 

lB3.33;t3 

362 

■ioxsxa 

398 

223.333:1 

434 

3t;i.:t:t:« 

470 

183.8889 

363 

2<]3,8»-i9  1  399 

223.8889 

435 

243.9889 

471 

184 

303,2 

204          1    ■.im.-2 

224 

4:«.2 

244 

471.2 

184.4444 

364 

204.4411     400 

224.4444  I  436 

244,4444 

472 

185 

365 

205 

401 

225             437 

245 

473 

185.5556 

366 

205,5656 

402 

^'>.5.V>6  ,  438 

245.5556 

474 

186 

306.8 

206 

402.8 

226           '     4:B.8 

246 

4T4.B 

180.111) 

367 

206.1111 

403 

•>->6.111l     439 

246.1111 

475 

INI.66(i7 

368 

200,(i6(n 

404 

2-Ji!,U«07  ,  440 

34(i.66«7 

«T6 

187 

308.0 

207 

404. 0 

327               440. 0 

247 

47(18 

187.2233 

369 

207,2222 

405 

237,2222     441 

247, 3222 

477 

187.7778 

370 

207-7778 

406 

237,7778     442 

347.7778 

478 

188 

370.4 

208 

40.1,4 

328           1     44.>.4 

248 

47*4 

188,:t»33 

371 

20M,.^'c^3 

407 

228.333.'l     443 

218.3333 

479 

188.8889 

372 

208,8889 

408 

228.8889  '  444 

■J48.tt«i!l 

480 

189 

:i73.2 

209 

40a2 

239               444.2 

249 

4aas 

18)1.4444 

373 

209.4444 

409 

229.4444 

445 

249.4444 

461 

190 

374 

210 

410 

230 

446 

250 

483 
488 

190.5556 

375 

210.5556 

411 

230.5556 

447      1 

250.5550 

191 

375.8 

211 

411.8 

231 

447.8 

351 

483^ 

191.1111 

376 

211,1111 

412 

331.1111 

448 

35I.1III 

«M 

191.6687 

877 

211,06(0 

413 

3:11.6667 

449 

251.6IJ«f7 

«SS 

192 

377.6 

212 

413.6 

232          I    449.6 

292 

485.6 

1 92.9*22 

378 

212.2223 

414 

3:13.3323     450 

252.3232 

486 

192.7778 

379 

212.7778 

415 

232.7778  ,  451 

252.T778 

487 

193 

.179.4 

213               4i:S-4 

233               4^1.4 

253 

4S7.4 

193. 3X« 

380 

213,3333     416 

233.33,13  '  452 

253.33:B 

48a 

l9Xftm>  1  381 

213,8889 

417 

3:<3.8889     453 

253.88H9 

489 

194               .181.2 

21* 

417,2 

234               453,3 

254 

46as      ^ 

VHAUi    382 

214.4444 

418 

234,4444    454     , 

354.4414 

•90     ^^ 

19S            S8S 

219 

419 

28S            4SS 

3SS 

"^m 

B J 

V 

TABLE  OF  TlfEB.V031KTBlC  Eqi'IVAl.EKTS. 

4G5        ^H 

TABLE  OF  THERMOMETRIC  EQUIVALENTS.- 

-OmimynJ. 

H 

C." 

T." 

C." 

P." 

C-      1     r.» 

C.» 

^^1 

2S5.6556 

492 

2T5.66M 

528 

295.6556     564 

315.5556 

^^1 

25« 

403.8 

276 

538.8 

296          1     504.8 

316 

ono.e           ^^H 

356.1111 

493 

370.1111 

529 

296.1111     363 

316.1111 

601                 ^H 

2Sti,6ftaT 

494 

370.6067 

530 

•29e.6(W7     566 

316-0667 

602                 ^^H 

as? 

484.fi 

277 

s:io.6 

297               566.6 

317 

602  6              ^^H 

237.2222 

«9S 

277.222-3 

531 

2W7.2222  :  367 

317,2232 

603                ^H 

257.Tr:« 

496 

'277.7778 

532 

297-7778     568 

317.7778 

604                ^H 

258 

41)6.4 

278 

532,4 

298          ;     5US-4 

318 

604.4               ^H 

25a.:i:w:i 

497 

■27fi.:>.t:i:t 

533 

29y.:l3:t3     569 

31h:1'H{3 

60S                 ^H 

2.->S.8*'9 

498 

278.  «8«) 

534 

298.8889      570 

318.S*<9 

606                ^H 

859 

498.2 

279 

534,2 

299               .570.2 

319 

6U&3             ^H 

2.W.-M44 

499 

279.4444 

535 

209.4444     571 

319.4444 

607               ^H 

260 

500 

280 

536 

.300 

572 

320 

^H 

260.5556 

SOI 

280.5556 

537 

300.5556 

573 

320.5556 

^H 

261 

S01.8 

aai 

S37.e 

301 

573.6 

331 

609.8              ^^H 

361.1111 

902 

281.1111 

538 

m-iiii  1  57* 

331.1111 

610                 ^^H 

2(11.  (MHi7 

503 

281 -(HMn 

539 

:I01.<1(«)7     573 

32I.(i0tr7 

611               ^^H 

262 

5<i;{.6 

282 

5;l!l,6 

302           ;     575.0 

322 

^^1 

2«iJ,32*J 

504 

282.22->2 

540 

302-2232     576 

322.22*2 

612                  ^H 

2(12.  THS 

505 

■282-7778 

541 

.WJ.7778  1  377 

322.7778 

613                  ^^M 

263 

50.^4 

2S3 

Ml. 4 

303 

577,4 

323 

^^1 

363,3S33 

506 

283.:)333 

542 

;«i;t-3:ti3 

578 

323.3,133 

614                 ^^H 

2(a.*<eip 

507 

1  2K).ee«> 

543 

:MI3.88«I 

579 

323-MB«( 

615                 ^^M 

264 

507.3 

284 

643.2 

304 

579-2 

324 

^^M 

261.  MI4 

508 

284.4444 

544 

304.4444 

580 

334.4144 

616                 ^H 

265 

509 

289 

545 

305          1  581 

325 

617                 H 

205.5558 

=ir 

285.5556 

546 

305.S>56  '  582 

325.5556 

618                 ^H 

266 

510.8 

286 

546.8 

306          mis 

326 

^^H 

2116.1111 

511 

286.1111 

547 

3i<6.Illl     583 

326.1111 

619                 ^H 

266.6607 

512 

386.6067 

548 

3lM(.t)U07     584 

320  6667 

620                 ^H 

267 

612.6 

287 

518.6 

307       ;   5Ki,e 

327 

^^H 

•JOT.-i-J-i! 

513 

2R7.2322 

549 

307.2222  '  585 

:K7.2iJ'J 

631               ^H 

29T.777H 

514 

21^.777? 

550 

307.777e     586 

;e7.T778 

622                 ^H 

26B 

514.4 

388 

A.S0.4 

308               586.4 

338 

^^1 

•26ft.xm 

515 

■.•MH.ICn 

551 

:«H.3333     587 

32k;kci;i 

623                ^H 

2ft*. »«» 

S16 

1    'je8.S3«> 

552 

308.S-W9     588 

32>ii*iH9 

62*                  ^H 

369 

510.2 

j  289 

553.3 

309               «A^M 

339 

^H 

2<tB.44l4 

517 

289.4444 

353 

:109.4444     589 

329.4444 

625                   ^H 

270 

518 

290 

53* 

310             590 

330 

626                 ^M 

370.5550 

519 

'    290.5556 

555 

310.6556  ;  591 

330,5556 

637^          fl 

271 

.519,  g 

291 

5.W.S 

311          1     5111. e 

331 

627.6             ^^1 

371.1111 

520 

201.1111 

556 

311.1111     592 

3:11.1111 

638                ^^M 

971. own 

521 

291.0667 

557 

311.6667 

593 

3:11,6667 

629               ^H 

272 

521,6 

292 

5.77.8 

312 

593,0 

332 

«ia.9           ^^M 

272.2232 

S22 

2!»2.2.>23 

ssa 

3\-V£iii 

S94 

333.-'22-3 

630                 ^^H 

373.7778 

523 

3B2.777H 

559 

312.7778 

595 

:t:rj-777H 

631                ^H 

273 

6a3.4 

393 

569,4 

313 

.i!r.,4 

333 

^^H 

^73.3333 

524 

29:t,.r«:i 

560 

3l3.33.'a 

596 

Rsri-S-x-B 

633                ^H 

273.F«89 

525 

■293.88811 

561 

313-8889     597 

:CM-Ms«i 

633                ^H 

274 

52.5.2 

294 

5fll.2 

314           1     5.17.2 

33* 

^^H 

'iT-L4444 

526 

294.4444 

362 

314.4444  1  598 

334.4444 

634                 ^H 

275 

527 

293 

363 

315             399 

835 

635              ^^H 

^^m 

EQUIVALENTS  OF  WEIGHTS  AND  MEASURES,* 


Customary  and  Metric. 


NoTE.^The  TalueB  giTen  for  the  relation  of  weight  to  measure  are  for  Water  at  the  temperature  of 
4°  C.  (39.2°  F.)  in  vacuo.  For  ordinary,  practical  purpoees,  these  values  may  be  used,  without  cor- 
rection. 


Weights,  Customary. 

Metric 

Measures,  Customary. 

Weight 

and 
Measure. 

1 

Troy 
Grains.    • 

J 

AiToirdupois 

1 

Huid 

Fluid- 
ounces  and 

OS. 

grains. 

lbs. 

OS. 

grains,  j 

1  Qm.]  [Oo.   t 
1000 

ounces,     minims. 

fractious. 

154:^2.4 

32 

72.4 

2 

3 

119.9 

33 

390.6 

33.814 

15360 

32 

2 

3 

47.5 

995.312 

33 

314.6 

33.665 

15060.9 

31 

180.9 

2 

2 

186.9 

975.932 

33 

...... 

33 

15046.6  1    31 

166.6 

2 

2 

171.6 

975 

32 

464.9 

32.968 

14880     !  31 

2 

2 

5 

964.208 

32 

289.7 

32.604 

14660.7     30 

260.7 

2 

1 

223.2 

950 

32 

69.1 

32.123 

14604.5 

30 

204.5 

2 

1 

167 

946.358      ! 

32 

32 

14400 

30 

2 

•  •• 

400 

■      933.105      ' 

31 

264.9 

31.652 

14274.9 

29 

354.9 

2 

•  •• 

274.9 

925 

31 

133.3 

31.278 

14148.2 

29 

228.2 

2 

•  •  • 

148.2 

916.785 

31 

•  •  «  •  •  • 

31 

14000 

29 

80 

2 

•  •  ■ 

1 

907.185      1 

30 

324.2 

30.676 

13920 

29 

1 

15 

357.5 

902.000 

30 

240 

30.500 

13889.1 

28 

449.1 

15 

326.6 

900 

30 

207.6 

30.432 

13691.8  1   28 

251.8 

15 

129.3 

887.211 

30 

30 

13562.5 

28 

122.5 

15 

878.636      1 

29 

344.1 

29.717 

13503.3 

28 

63.3 

14 

378.3 

875 

29 

281.8 

29.587 

13440 

28 

14 

315 

870.898 

29 

216.2 

29.448 

13235.4 

27 

275.4 

14 

110.4 

857.637 

29 

29 

13125 

27 

165 

14 

a50.486      ' 

28 

363.9 

28.769 

13117.5 

27 

157.5 

13 

430 

850 

28 

356 

28.742 

12960 

27 

^ 

13 

272.5 

839.794 

28 

190.4 

28.397 

12779 

26 

299 

13 

91.5  ! 

828.064 

28 

28 

12731.7 

26 

251.7 

13 

44.2 

825 

27 

430.3 

27.896 

12687.5  1   26 

207.5 

13 

822.136      1 

27 

383.8 

27.800 

12480        26 

12 

230 

808.691 

27 

165.6 

27.345 

12345.9  1   25 

345.9 

12 

95.9 

800 

27 

24.6 

27.061 

12:^22.6 

25 

322.6 

12 

72.6 

798.490 

27 

27 

12250 

25 

250 

12 

793.787 

26 

403.7 

26.841 

12000 

25 

11 

187.5 

777.587 

26 

140.7 

26.293 

11960.1 

24 

440.1 

11 

147.6  , 

,     775             1 

26 

98.7 

26.206. 

11H()6.2 

24 

346.2 

11 

53.7  ' 

1      768.916      1 

26 

26 

11812.5 

24 

292.5 

11 

765.437 

25 

423.6 

26.883 

11574.3 

24 

64.3 

10 

199.3  ' 

750 

26 

173 

25.360 

11520 

24 

10 

145 

746.484 

26 

116.9 

25.241 

11409.8 

23 

369.8 

10 

34.8 

739.343      : 

25 

25 

11375 

23 

33;'> 

10 

737.087 

24 

443.4 

24.924 

11188.5 

23 

148.5 

9 

251 

725 

24 

247.2 

24.615 

11040 

23 

9 

102.5 

715.380 

24 

91.1 

24.190 

10953.4 

22 

393.4 

9 

16.9 

709.769 

24 

24 

10937.5 

22 

377.5 

1 

9 

1 

708.738      ' 

1 

23 

4^.3 

23.966 

*  Taken  from  U.  8.  Phannacopccla,  1880. 
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EQUIVALENTS  OF  WEIGHTS  AND  MEASURES, 


4G7 


EgUIVALENTS  OF  WEIGHTS  AND  MEASURES.— Con/miMv/. 


Wkiohto.  Cuotomaby. 

Metric 

Mkasubes,  Customary. 

Weight 
and 

1 

1 

Troy 

1 

Avoirdupoix 

1 

1 

Fluid 

Fluid- 

(rraioiji. 

Measure. 

ounceo  and 

OI. 

grains. 

lbs. 

oz. 

graius. 

Qm.l    [Co. 
700 

■  ouDcen.     luiniina. 

fraotiuii». 

10602.6 

22 

242.6 

1 

8 

302.6 

23 

321.4 

23.670 

10560 

22 

1 

8 

60      , 

684.277 

23 

66.2 

23.138 

10500 

21 

420 

1 

8 

1 

680.388 

23 

3.1 

23.007 

10497.0 

21 

417 

'   1 

7 

434.5 

680.195 

23 

23 

10416.8 

21 

336.8 

1 

7 

354.3 

675 

22 

395.7 

22.824 

10080 

21 

1 

7 

17.6 

i      653.173 

22 

41.4 

22.086 

10062.5 

20 

462.5 

1 

7 

1 

'     652.  o:» 

22 

23.0 

22.048 

10040.6 

20 

440.6 

1 

6 

416.6 

650.621 

22 

22 

10031.0 

20 

431 

1 

6 

406      • 

,     650 

1    21 

469.9 

21.979 

9645.2 

20 

45.2 

1 

6 

20.2 

1     625 

21 

64.1 

21.134 

96*25 

20 

25 

1 

6 

!      62,3.689      . 

21 

42.9 

21.09 

9600 

20 

1 

5 

412.5  1 

622.070 

21 

16.6 

21.035 

9584.2 

1 

19 

464.2 

1 

5 

396.7 
71.9 

6*21.048 

21 

20 

21 

925!).  4  ; 

19 

•139.4 

1 

5 

600 

138.4 

20.288 

9187.5 

19 

67.5 

1 

5 

595.340 

20 

62.7 

20.131 

9127.8 

19 

7.8 

1 

4 

377.8  . 

591.474 

20 

20 

9120 

19 

1 

4 

370 

590.966 

:  19 

471.8 

19.983 

8873.6 

Irt 

2:«.6 

1 

4 

123.6 

575 

19 

212.6 

19.443 

8750 

18 

no 

1 

4 

666.990 

19 

82.6 

19.172 

8671.4 

18 

31.4 

1 

3 

358.9 

561.900 

19 

19 

8640 

18 

1 

3 

327.5 

559.863 

18 

447 

18.931 

8487.8 

17 

327.8 

1 

3 

175.3 

550 

18 

286.8 

18.598 

H312.5 

17 

152.5 

1 

3 

•••••• 

538.641 

18 

102.5 

18.214 

8215.1 

17 

65.1 

1 

2 

340.1 

532.327 

18 

18 

8160 

17 

1 

2 

285      ; 

5-2H.759 

17 

4-22.1 

17.880 

8102 

16 

4-22 

1 

•> 

227      ' 

525 

17 

.361.1 

17.752 

7875 

16 

195 

1 

2 

510.'291 

17 

1-22.4 

17.255 

7758.7 

16 

7a  7 

1 
1 

1 

321.2 

278.7 

502.753 

17 

17 

7716.2 

16 

36.2 

1 

500 

16 

435.3 

16.907 

7680     . 

16 

1 

1 

242.5 

497.656 

16 

397.2 

16.828 

7437.5 

15 

237.5 

1 

1 

481.942 

16 

142.2 

16.297 

7330.4 

15 

130.4 

1 

•  •  • 

330.4 

475 

16 

29.6 

16.062 

r.«>2.3 

15 

102.3 

1 

•  •  • 

:i02.3  j 

473.179 

16 

16 

72<H) 

15 

1 

•  «• 

200 

466.552 

15 

:n2.4 

15.776 

.   7(H)0 

14 

2ei) 

1 

•  •  • 

453.592 

15 

162.1 

15.338 

6944.6 

14 

224.6 

•  •  • 

15 

382.1 

450 

15 

ICW.M 

15.216 

<>845.9 

14 

125.9 

•  •  « 

15 

283.4 

443.606 

15 

15 

(>720 

14 



•  •• 

15 

loi.o 

435.449 

14 

347.6 

14.724 

(J562.5 

13 

322.5 

•  •« 

15 

...*.• 

425.243 

14 

182 

14.;r79 

()5,')8.8 

13 

318.8 

•  •  • 

14 

43; J.  8  , 

425 

14 

178.0 

14.371 

6:^89.5 

13 

149.5 

•  •• 

14 

264.5  . 

414.a32 

14 

14 

6240 

13 

•  •• 

14 

115       : 

1 

404.345 

13 

322.8 

1 

13.672 
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3086.5 

30(J2.5 

2880 

2738.4 

2700.7 

2625 

2400 

2314.9 

2282 

2187.5 

1920 

1920 

1825.6 

1750 


6 
6 
6 
5 
5 
5 
5 
4 
4 
4 
4 
4 
3 
3 


206.5 
182.5 


338.4 
300.7 
225 


394.9 
362 
267.5 
9 


385.6  I 
310   I 


7 

6 
6 
6 
6 

^ 

o 
5 
5 
5 

4 
4 
4 

4 


24 

255* 
113.4 
75.7 


212.5 

127.4 

94.5 


179 
170 
75.6 


Weights.  Customaby. 

1 

Metric 

MEA8UBB8,  CUSTOMAEY. 

Weight 

1 

Troy 

Avoirdupois 

and 

Fluid 

Fluid- 

Grains. 

Measure. 

otinc«N  and 

oz. 

grains. 

lbs.     oz. 

grains. 

Gm.]    [Oo. 

ounces,     minima. 

fractiouit. 

6172.9 

12 

412.9 

...     14 

47.9 

400 

13 

252.3 

13.526 

6125 

12 

365 

...   14 

•••••• 

396.893 

13 

201.8 

13.421 

5933.1 

12 

173.1 

...     13 

245.6 

384.458 

13 

13 

5787.1 

12 

27.1 

...     13 

99.6 

375 

12 

326.5 

12.680 

5760 

12 

...     13 

72.5 

373.242 

12 

298 

12.621 

6687.5 

11 

407.5 

...    13 

368.544 

12 

221.7 

12.462 

6476.7 

11 

196.7 

...     12 

226.7. 

354.884 

12 

12 

6401.3 

11 

121.3 

...     12 

151.3 

350 

11 

400.7 

11.835 

5280 

11 

...     12 

30 

342.138 

11 

273.1 

11.570 

5250 

10 

450 

...    12 

340.194 

11 

241.6 

11.503 

5020.3 

10 

220.3 

...     11 

207.8 

325.311 

11 

11 

6015.5 

10 

215.5 

...     11 

203 

325 

10 

475 

10.989 

4812.5 

10 

12.5 

...    11 

311.845 

10 

261.4 

10.545 

4800 

10 

...     10 

425 

311.035 

10 

248.3 

10.517 

4629.7 

9 

309.7 

...     10 

254.7 

300 

10 

69.2 

;    10.144 

4563.9 

9 

243.9 

...     10 

188.9 

295.737 

10 

10 

4375 

9 

55 

...   10 

283.495 

9 

281.3 

9.586 

4:i20 

9 

...            </ 

382.5 

279.930 

9 

223.5 

9.4(M> 

4244 

8 

404 

...                 V 

306.5 

275 

9 

143.4 

9.2J)9 

4107.5 

8 

267.5 

...        9 

170 

266.163 

9 

9 

3937.5 

8 

97.5 

...      9 

255.146 

8 

301.2 

8.628 

3858.1 

8 

18.1 

...        o 

358.1 

250 

8 

217.7 

8.453 

3840 

8 

...         o 

340 

248.828 

8 

198.6 

8.414 

3651.1 

7 

291.1 

...        8 

151.1 

236.590 

8 

8 

3500 

7 

140      1 

...      8 

226.796 

7 

321.0 

7.669 

3472.3 

7 

112.3  1 

...       7 

409.8 

225 

7 

291.9 

7.608 

a360 

7 

1 
I 

...       7 

297.5 

217.724 

7 

173.8 

7.36*2 

3194.7 

6 

314.7  j 

...      7 

132.2 

207.016 

7 

1 

7 

200 

6 

366.1     ! 

6.763 

198.447 

6 

340.9 

6.710 

186.621 

6 

149 

6.310 

177.442 

6 

6 

175 

5 

440.4 

6.917 

170.097 

5 

360.8 

.5.752 

155.517 

5 

124. 1 

5.259 

150 

5 

34.6 

5.072 

147.8({9 

5 

5 

141.748 

4 

380.7 

4.793 

125 

4 

108.8 

4.227 

124.414 

4 

99.3 

4.207 

118.295 

4 

4 

113.398 

3 

400.5 

3.834 
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Weights,  Cusiomaby. 

Metrio        Mkasubis,  Cubtomaby. 

TS7nl»1l«-              

vveignt 

Troy. 

ATolrdupols 

and 

Fluid 

Fluid. 

Grains. 

Measure. 

ounces  and 

Ol. 

grains. 

Iba. 

OS. 

grains. 

^      .    .^          ooDoes.     minims. 
.   Om]    [Co. 

fractions. 

1543.2 

3 

103.2 

•  •• 

3 

230.7 

1. 
100 

3 

183.1 

3.381 

1440 

3 

•  •• 

3 

127.5 

98.310 

3 

74.6 

3.155 

1388.9 

2 

428.9 

•  •• 

3 

76.4 

90 

3 

20.8 

3.043 

1369.2 

2 

409.2 

•  •• 

3 

56.7 

88.721 

3 

3 

1312.5 

2 

352.5 

■  •• 

3 

85.049 

2 

420.4 

2.876 

1234.6 

2 

274.6 

•  •  • 

2 

359.6 

80 

2 

338.6 

2.705 

1157.4 

2 

197.4 

•  •• 

2 

282.4 

75 

2 

257.3 

2.536 

1080.3 

2 

120.3 

•  •  • 

2 

205.3 

70 

2 

176.1 

2.367 

960 

2 

•  •• 

2 

85 

62.207 

2 

49.7 

2.103 

925.9 

1 

445.9 

•  •  • 

2 

50.9 

60 

2 

13.8 

2.029 

912.8 

1 

432.8 

«  •  • 

2 

37.8 

59.147 

2 

2 

875 

1 

395 

•  •  • 

2 



59.699 

.  1 

1 

440.3 

1.917 

771.6 

1 

291.6 

•  •• 

334.1    , 

50 

1 

331.5 

1.691 

617.3 

1 

137.3 

•  •• 

179.8    , 

1      40 

1 

169.2 

1.353 

480 

1 

•  •• 

42.6    , 

31.1035 

1 

24.8 

1.052 

46:i 

•  fl 

•  •• 

25.4    1 

30 

1 

6.9 

1.014 

456.392 

•  1 

•  •• 

18.89  i 

29.674 

1 

1 

437.5 

•  •  ■ 

1 
1 

2a350 

•• 

460.1307 

0.959 

385.8 

1               •  I 

•  •• 

•  •  • 

1 

25 

,•. 

405.8 

1    0.845 

308.6 

1              • 

•  •• 

•  •  • 

20 

324.61 

0.676 

154.3 

»              • 

«•• 

10 

162.31 

0.338 

15.4324 

1               • 

•  •  • 

•  ■  • 

1 

16.23 

0.034 

1 

•  •• 

•  •• 

•  ••••• 

0.06479 

1.0517 

0.0022 

0.9508 

• 

•  «  « 

•  •• 

0.06161 

1 

0.002L 
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M^n 

%^   A    «    _^ 

Fbom  1  TioT  OrxcK  rows 

'• 

i^W^V« 

Metric 

Metzio 

U^ttiSlfct 

^m  •        ^    . 

li^ttiSbt 

Minioi* 

OniB 

SL 

and 
Meuim. 

Om.]  :OcL 

U  4=  C. . 

GniM 

L 

and 
Om.]    (Oe. 

(of  Waur 
at  4=  C). 

480 

[Is 

31.103 

5«V4.? 

240 

[♦ 

o 

15l551 

252.4 

4T:i.4 

31 

5oai 

231.5 

15 

24X4 

475.4 

3r>.?i)5 

500 

22?- 2 

14.786 

240 

4^0 

30 

176.9 

21&75 

[i 

MX. 

14.175 

230.1 

4o6.4 

29.573 

480 

216l1 

cc 

14 

227.2 

450 

29.158 

473.3 

210 

1X607 

220.9 

447.5 

29 

470.7 

201X6 

13 

211 

437.5 

[l.T. 

•i?.330 

44».l 

199.7 

12.9(3S 

210 

43il 

•M. 

28 

454.4 

1?3l2 

12 

194.8 

4-27.9 

V*  5 

27.724 

450 

420 

27.-214 

441.7 

180 

[3 

3 

ll.«S3 

189.3 

416.7 

27 

43S.2 

171.1 

11.090 

ISO 

401.2 

26 

422 

169.? 

11 

178.5 

399.3 

25.?76 

420 

154.3 

lO 

162  3 

390 

25.271 

410.2 

150 

9.719 

157.8 

365.? 

25 

4«]6.7 

14-2.6 

9.-241 

150 

3=0.3 

24.^M 

400 

ia?.9 

9 

146.1 

370.? 

24.0i? 

390 

1-23.5 

8 

129.8 

370.4 

24 

389.5 

360 

[6  3 

•23.327 

37?.  6 

120 

[2 

3 

•  .  •  aO 

1-26.2 

'orA.9 

23 

3rj.3 

114.1 

7.3y:i 

120 

34-2.3 

22. 1?!^ 

360 

109.37 

[t 

»T. 

7.lW^ 

115.9 

339. -> 

22 

a37.i 

1<KU 

on. 

7 

11X6 

330 

21.3« 

347.1 

lOO 

6.4*1 

iax2 

3LM.1 

21 

34I.K? 

KVl 

6.161 

lOO 

3i:>.-- 

•20.331 

330 

i^2.6 

6 

97.4 

>K6 

20 

324.6 

80 

77-2 
76.1 

5.1?4 

5 

4.9iSi 

54.1 

?1.1 
SO 

61.7 

4 

^4.9 

300 

[5  3 

19.44<.» 

315.5 

60 

:i 

o 

a?5=^i 

63.1 

•293.2 

19 

avi.4 

57.0 

a6s^ 

60 

2S5.2 

l?.+?3 

300 

54.69 

''.i 

IT. 

a544 

a«.S 

277.? 

18 

*2S>2.1 

47.5 

v<. 

3.«>iO 

50 

270 

17.495 

•2S4.0 

50 

3.-240 

52.6 

"2«2.3 

17 

•275.9 

46.3 

3 

48.7 

•SWL7 

16fi35 

270 

42.? 

•2.772 

45 

d46w9 

16 

•259.7 

40 

•2.592 
•2.4<^4 
•2.156 

42.1 

40 

35 

1 

91.9 

2 

32.5 
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Cosnxi'ATioN 

OF  Table  o 

f  EqirlVA- 

EQi-ivALfiKtt  OP  WKinms  fkom  5 

LKNIS  FEOM 

I  Troy  Ocnce  down. 

OBAiire  DOWN. 

Hetrio 

Onini 

Grin.. 

"il" 

UlBlBU 

(Of  WUrr 

OnuuitM. 

In 

!>.»»»« 

Hflunre. 

tnaloBf 

.im-1      [Cc 

fr«tu.nt 

30      [J  3 

1.944 

31.6 

0.324 

S 

5 

■J8.5 

1.848 

30 

0.291 

4.5 

*i 

33.8 

1.540 

25 

0.359 

4 

4 

20 

l.'>96 

21.0 

0.226 

3.5 

3* 

19.0 

1.-2SJ 

20 

0.194 

S 

3 

I5.*K4 

1 

18.33 

0.183 

2.5 

21 

0.130 

a 

2 

0.097 

1.5 

1) 

15 

0.873 

I5.B 

0.066 

1 

1 

14.3 

0.934 
0.907 

IS 

14.7 

14 

13.3 

0.882 

14 

0.061 

0.94 

la 

0.rM2 

13.7 

0,060 

0.93 

12.4 

0.H01 

13 

0.057 

0.88 

12 

0.775 

12.6 

0.053 

0.82 

11.4 

0.739 

la 

0.77 

11 

U.713 

11.6 

0.040 

0.78 

10.5 

0.878      1 

11 

0.O45 

0,69 

■      — 

0.(MO 
0.036 

0.62 
0.56 

10 

0.648 

10.5 

0.U33 

0.9 

9.5 

0.616 
0.583 

10 

9.6 

a.  6 

1      0.5,i4 

9 

0.038 

043 

0.518 

8.4 

0.035 

0.39 

7.7 

0.5 

&1 

a024 

0,37 

7.6 

0.493 

a 

0.020 

031 

0.4S4 

7.4 

0.016 

0.34 

6,7 

0.431 

7 

0.012 

0.18 

0.389 

8.3 

0.008 

0.12 

0.7 

:      0.370 

6 

0004 

0.06 

0.0032 

0.05 

1      0.334 

.3 

0.0037 
O.U022 

0.01 
0.033 

1 

4.8 

0.308 

5 

0.0018 

0.028 

0.359 

4.2 

0.0018 

0.02.-. 

;i.8 

;      0.348 

* 

0.0013 

0.02 

0.194 

3.2 

0.0011 

0.017 

2,9 

0.1^ 

a 

0.001 

0.015 

0.130 

3.1 

0.0006 

a  01 

1.9 

0.123 

a 

0-OOOS 

0.008 

11.06.5 

1.0517 

0,0004 

0.0065 

; 

II.9.)<W 

U.06161 

1 

O.OlNKI 
l»,()OI« 

o.()oin 

0,005 

O-oo:) 

0.001,1 

I 
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Omul- 

^ 

Cnti- 

bKbo. 

ism- 

UAm 

t.^ 

ISO 

»« 

ss 

2L«3 

s.i 

I. 

H 

i«a 

77.118 

33.3 

21 

25 

•w 

1«0 

Sat; 

SO.i 

ao 

H 

<LM 

UMlT 

ss 

ao 

19. » 

■n.8 

•-« 

il 

13S 

33.15 

«\3 

19 

■a 

IhW 

fl 

130 

51.  C* 

«.7 

la 

a.^ 

o.?r 

fl 

tar.ti 

SO 

«a 

n-.Ts 

■s 

OLin 

las 

«21 

as 

IT 

a 

0.A 

uo 

*r.st 

fan 

IS 

iu.« 

■i^i 

H 

U5 

t&je 

«o 

15.75 

ao 

■fc:9 

in.  J 

«5 

3&I 

IS 

i».i 

a73 

n 

UO 

C31 

35.tf 

14 

la 

a75 

lOS 

41JH 

as 

13178 

l5 

*T1 

IXI.I) 

«a 

3S.9 

la 

IT-5 

<L« 

H 

lOO 

mar 

3Ul3 

la 

IT 

&C7 

W'l 

a» 

ao 

ii.«i 

1« 

a«3 

*).5 

9* 

j:.» 

11 

1.3.» 

UK 

H 

95 

S7.« 

».< 

lO 

IS 

tto* 

Sttri 

ar 

as 

9.-H 

UJ 

•Ljtt 

*L* 

as 

ii» 

9 

14 

■f.3o 

90 

35.U 

■»3 

■ 

13  _ 

».a 

^-S 

as 

ao 

t.^ 

ajo 

H 

'^4 

M 

17.9 

T 

13 

flL*T 

as 

XkUl 

liS 

C 

ILI 

«!.« 

ii 

-a:-' 

as 

15 

3.J1 

U 

«.a 

n;: 

n 

li7 

S 

10 

U.3V 

SO 

31.30 

I.I.2 

« 

;t-5 

0-37 

if 

u 

10 

3.*t 

9 

0.35 

r*i 

ao 

9 

134 

0.34 

ii 

TS 

a  33 

a 

3.13 

• 

0-31 

■n.'i 

29 

T« 

a 

79 

0.31 

li 

71,1 

as 

7 

■iTH 

7.1 

»,» 

!•; 

70 

■r.ii* 

C 

±31 

T 

O-ii 

*;,'l 

2T 

il 

a 

4.1 

0.S 

A 

■M.0 

ac 

s 

1.97 

6 

ftil 

«5 

iv-i* 

4 

157 

■x-f 

0.-*i 

•«-. 

as 

a 

l-I- 

5 

«-« 

-I!  11 

a« 

ia 

1 

«.W 

T'l 

BO 

«.« 

2 

« 

•xm 

'^  t 

aa 

1 

V.» 

J.-i 

U.13 

A 

aa 

a 
a4 

a 

1 

IJL- 

AW 
».iM 

is 

0.1 

i>.aiK» 

INDEX. 


A. 

Abbreviations,  metric,  17 
iiii>«leadiiig,  378 
uA«4l  in  preBcriptioDS,  380 

AbstraeU.  'M9 

AlwtractK.  :WJ» 

Acetic  arid,  titration  of,  428 

Aeela.  248 

Acicular,  146 

Acctura  pluinbicum.  236 
saturninuni,  236 

Acid,  acetic,  titration  of,  428 
arsenouii,  a.HAaj  of,  239, 433 
carbolic,  tt«timatioQ  of.  444 
citric,  titration  of, 428 
hydrochloric,  normal,  420 
hjdnR^yauic,  asHay  of,  4:il, 

43-2 
hypuphnnphorous,    estima- 
tion of,  443 
oxalic,  deciuomial,  421 
oxalic,  i^mial.  420 
phosphoric,  titration  of,  428 
!(ulphuric,  normal,  420,  422 
fmlphiirous.  amay  of,  4X.i 
tartaric,  titration  of,  428 

Acid!4,  tilt(>rin>;,178 

solvent  properties,  129 
volumetric  estimation,  427 

Acldimetrv,427 

Adapter*,  88.  91,92 

Ai^entM,  eiuiilsifying,  297 

Air  bath,  84 

Air,  efiect  of  exposure  of  chemi- 
cal.-*. 1.>1 

Alcohol.  c"oiitraction  of,   when 
iuixc<l  with  water,  i:S3 
miiiiiu;!  to  rtiiidrachni,  13 
solvent  pn>pertie«,  129 

Alkali  oarlMmaU'fi*,  tLsszt  of,  424 
hydrate«*,  assay  of,  421 

Alkalies,   organic  salts,    assay 
of,  424 

AlkaHuietry.4'22 

AlIiKHtion,  139.  140 

Aliiin!«,  crr»talli£ing,  146 

Ani«>rphoi'i!«,  143 

Amorphous  precipitates,  1S7,158 

Analyi«b«,  volumetric, 413 

Angle  of  err Ntal,  14:1 

Animal  charcoal,  use  of,  189 

A|H»thecarv.  1 

A|M>thefarie«*  messurc,  12 
weight,  10 

Apparatus,    (^irrier's    extrac- 
tion, 208 
for  generating  gases,  131 
for  upward  nitration,  178, 

179 
Irwin's  extraction,  207 
fM^reolating.  193,  196,  199 
siphon,  lf>:{.  188 
Soxhict's  extraction,  291 

Appniximnte  measures,  14 

Aqua  amnion  lie,  222 

ammonia'  fortior  222 
amyiirlnlie  amane.  221 
amvgdalarum    amararum, 

221 
chlori.  223 
chlon»fonui,  222 


Aqua  creneoti,  222 
destillatK.  217 

explanatory  text,  221 
preservation  of,  220 
hydrogenii  dioxidi,  224 
laurocerasi.  222 
plumbica,237 
saturniiut,  237 

Aquie,  217 

medicate,  217 

Uble  of,  225, 226 
preservation  orf,  220 

Araoraeter,  40-44 
weighing.  41 

Arsenous  oxide,  assay  of,  239, 
433 

Assay,  alkali  carbonates,  424 
alkali  hydrates,  421 
aqua  ammonia,  223 
aqua  calcLn,  422 
aqua  chlori,  223 
arsenous  oxide,  239, 433 
extract  nux  Yomi<«,.'M6 
ferri  carbonas  saccbaratus, 

4'i8,  44:1 
ferric  salts,  43J$ 
fernnis  carbonate,  443 
ferrous  8alts,437,  442 
ferrmm  sulphate,  4:{8.  442 
Ftiwler's  Solution,  239 
hydrocyanic  acid,  431,  432 
hydrotfen  dioxide,  442 
hypophosphites,  443 
hypophosphorous  acid,  448 
hyposulphites,  433,  489 
iodine,  i^5 
Laitarraque's  Solution,  341, 

435 
liquor  ferri  chloridi,  231, 

4:<6 
liqoor  plumbi  subacetatis, 

Lugol's  Solution,  235 

metAllic  iron,  437,  443 

organic  salts  of  alkalies,  424 

phenol,  445 

potaasil  biUrtras,425 

potjwsii  ei  Bodii  tartras,  42S 

potassium  cyanide,  432 

potassium  iodide,  439 

soda,  240 

aodii  henaoas,  426 

solution  of   ferric  acetate, 

229 
solut  ion  of  ferric  citrate,  232 
solution  of  hydrogen  per- 
oxide, 225 
solution  of  ptttassa,  238 
solut  ion  tervulphate  of  iron, 

234 
spirit  of  nitrous  ether,  293 
sulphites,  4't3 
sulphurous  acid.  433 
synipus  acidi    hydriodici, 
278 

Snipus  ferri  iodidi,  281 
losulphates.  433 
tincture  of  iodine.  283 
tincture  of  iron,  262 
tincture  opium.  263 
Asymmetric  system.  146 
Atomic  weights,  table  of,  447 

473 


Attenuations,  bomoDopathic.38A 
Automatic  washing  of  preci|»- 

iutes.  165 
Auxiliary,  the,  876 
Avoirdupois,  term,  10 

weight,  10 
Axes,  crystal lographic,  143-146 


Bacilli.  316 

Baff,  straining,  168 

Balance,  analytical,  23 

arms  of.  22 

army,  25 

beam  of,  22 

care  of,  24 

counter,  25 

delicacy  of,  23 

dispensing,  23,  26,  29 

hydrosutlc,  35 

loading,  24 

maxims  for  handling,  M 

prescription,  23 

the,  21 

torsion,  29 

for  weighing  solutions,  27 
Balances,  prescription ,  Z\,  28, 29 
Balaam  Peru,  emulsion  of,  301 
Barium  sulphate,  solubility,  128 
Barthel'8lamp,53 
Basham*8  Mixture,  233 
Basis,  the,  376 
Bath,  air,  84 

oil,  8:) 

sand,  82,  83 
Baths,  81 -M 

saline,  83 

water,  81,  82 
Bauro^  degrees,  table  of,  43 

hydrometers,  43 
Beads,  Ix>Ti's  specific  gravity, 

48 
Beaker  glasses,  159 
Beam,  triple  graduated,  29 
Beck's  still,  99 
Bbu:k  wash  228 
Blackraann's     suppository 

mould,  367 
Blast  lamp,  57 
Blowpipe,  67 

flame.  68 
Blue  ma«,  313 
Bodies,  explusive,  390 
Boiling.  62 

point,  62 

at  different  pressures, 
74 
Bolus,  318 
Bottle,  specific  gravity ,38, 39, 40 

sprits,  165 

wash,  165 

weighing,  134 
Bougie  prero,  870 
Bougies,  370 

cacao-butter,  370 

gelatin,  370 
Bromine,  estimation  of,  435 

volumetric    solution    deci- 
normal,  445 
Bumping,  97 
Bunaen  ouroen,  54,  55 


4M 

HANDBOOK  OF  PHARMACY. 

^ 

« 

TABLE  OF  THERUOMBTRIC  BQUIVALENra.— Cb»«ii««i. 

1 

C." 

P.» 

C." 

P." 

C." 

P." 

c.« 

175.6556 

34S 

195.5566 

384 

216.6656 

420 

235.6566 

».  m 

176 

348.8 

196 

:i«4.8 

216          1     420,8 

236 

«.%fl      ■■ 

17(1.1111 

349 

106.1111 

385 

216.1111     421 

2.'W.1I1I 

457 

I76.6fi67 

350 

liW,(Mi«7 

386 

21G.6667  1  422 

■i:WS667 

458 

177 

350.e 

197 

38(i.e 

217           1     422.0 

237 

458.6 

177.2222 

351 

m.2222 

387 

217.2222  1  423 

237.2222 

459 

177.7778 

352 

137,7776 

388 

217.7778 

424 

an.TTTl* 

460 

178 

;«2.4 

'  198 

388,4 

218 

424,4 

238 

461X4 

17e.3.%T3 

353 

1    198,3.-!33 

389 

218.3.^3 

425 

218.3333 

461              ^ 

17a«889 

354 

■    lHH,e889 

390 

218.8889 

426 

238.8889 

462              " 

179 

354.2 

1  199 

390.2 

219 

420.2 

239 

48^9    ^H 

IVS.UAi 

355 

1    190,4444 

391 

219.4444 

427 

239.4444 

469        ^H 

180 

356 

!  200 

392 

220 

428 

240 

.»    ■ 

]«P.,m5« 

357 

200.5*56 

393 

220.5f..M 

429 

240.5556 

«5        ^ 

181 

:!57.8 

,  201 

393,8 

221 

429.8 

241 

46St8 

181.1111 

358 

!     201.1111 

394 

22I.1II1 

430 

241.1111 

466 

181,ltoe7 

359 

1    201  .f>li67 

395 

221.6607 

431 

24I.6««7 

467 

182 

rrfi-6 

202 

;a»5.e 

222 

431.6 

242 

491.6 

182.2322 

360 

202.2222 

396 

222.!Ka2 

432 

242.2222 

468 

182.777B 

361 

20-17778 

397 

229.7778 

433 

242.7776 

469 

183 

3fll,4 

203 

397,4 

323 

4:t!.4 

343 

4sg.4 

183,33:13 

362 

1     20:t.3333 

398 

223.3333 

434 

243.3333 

470 

iea,wjey 

363 

1   y(i:i,eswu 

399 

293.8889 

435 

243.8889 

471 

184 

3fi:i.2 

204 

3!I9,2 

224               4:1.5.2 

244 

471.4 

18-1.4444 

364 

21)4  4444 

400 

324,4444     436 

244.4444 

472 

185 

365 

1  205 

401 

225           1  437 

245 

473 

18.'>.55.'>6 

366 

205.6556 

403 

223.5556     438 

345,5556 

474 

186 

3«fi.8 

206 

402.8 

226               4:i9.8 

246 

474.8 

1H0.I111 

367 

206,1111 

403 

220,1111     439 

246,1111 

475 

im.eatn 

368 

906.6667 

404 

2->6  6067  •  440 

346.6067 

476          ^— 

187 

207 

404.« 

227           J     410,6 

247 

476.6      ^H 

lS7.2i>|i2 

369 

207.2223 

405 

237,2223  \  441 

247,2222 

4TT         ^M 

187.7778 

370 

2117,7778 

406 

227,7778      442 

247,7778 

478         ^H 

188 

STa4 

208 

406,4 

228          ,     412.4 

248 

47a4      ^H 

i^:eb3 

371 

208.  XtB 

407 

238,.13:t3  ,  443 

248,:{:i:B 

479 

ie8.BS8» 

372 

208,8889 

408 

238,8880     444 

■J48.8NS1I 

480 

189 

:m.a 

309 

4IH2 

229               444.2 

249 

Mas 

1H».4444 

373 

209.4444 

409 

239.4444  i  445 

24H.4444 

481 

190 

374 

210 

410      , 

230           1  446 

250 

482 

I90.&566 

37  S 

210.5556 

411      , 

230,5656 

447      1 

250.5556 

488 

191 

375.8 

211 

411.8 

231 

447,8  1 

251 

1B3L6 

191.1111 

37« 

211,1111 

412     ' 

■iii.iiii 

448 

2.^.1111 

486 

101.6667 

377 

211.6667 

413      1 

2:tl,6667 

449 

asi.eatn 

48S 

192 

377.6 

212 

413.6 

233 

449.6 

252 

4R&.fl 

itHTui 

378 

212,2222 

414 

232.22221  450 

252  3223 

486 

192  7778 

379 

212.7778 

415 

332.7778,  451 

252.7778 

487 

193 

37B.4 

213 

4l.'i.4 

333                I.->1,4 

253 

4H7.4 

i9;t,:m:i 

380 

213,3:t;!3 

416 

2:«,3.%13     452 

2.")3.3333 

488 

im.'<ni<9 

381 

213,8889 

417 

2;[:!,e889     453 

2.'i.T88Hll 

489 

194 

*<i.a 

214 

417.2 

234               453-2 

254 

489.9           _, 

l(M.444'l 

382 

■-'14.4444 

418 

234.4444     454 

254.4444 

490              1 

195 

383 

215 

419 

235            45«     1 

255 

"^a 

_t                           J 

T.iBLE  OF  THERMOitETRIC  EQUIVALESTS. 

4C5       ^H 

TABLE  OF  THERUOMETRIC  EQDITALESTS.- 

-QmOnwd. 

^1 

C." 

P." 

C." 

p.. 

C." 

p." 

c- 

^^1 

2.<Sfi.555e 

492 

275.5566 

528 

205.6&56 

864 

31S.5556 

600            ^^1 

256 

4W.8 

276 

628.8 

296 

B64.fl 

816 

etu.s        ^^H 

356.1111 

493 

276.1111 

529 

■i1«i.Illl 

565 

3ie-ini 

601                ^^M 

■2S*uioin 

494 

27U.(W(.7 

530 

■•<M-mn 

566 

31(l,6fHH 

603              ^H 

237 

41M.fl 

277 

iv.ma 

297 

f.(Mi,6 

317 

^^H 

2S7.2322 

495 

277.22'>J 

S31 

■i^.^iii 

567 

317.2222 

603                ^H 

267-7778 

496 

277.7778 

532 

568 

604                ^^H 

2S8 

4WI.4 

278 

r,y2,4 

298 

5HM4 

318 

^^M 

■i6».:t3Xi 

497 

27a33.33 

533 

■29»,33.-s:i 

569 

3t-t.:i^T.i 

605                ^H 

2sa,*w» 

498 

27a(*Bftti 

534 

2!IM,WWt 

570 

31S.H^!' 

606                ^^M 

259 

49H,2 

279 

S34.2 

299 

570,2 

319 

^^M 

S.'^.4444 

499 

279.4444 

535 

2ft9,4414 

571 

319.4414 

607                ^H 

260 

500 

280 

536 

300 

572 

320 

608                ^^H 

QSn.iMoA 

501~ 

2W.53fi6 

537 

300.5556 

573 

320  5556 

^H 

261 

501.6 

281 

537.8 

301 

573.8 

331 

609.8              ^^H 

■JBLllll 

502 

281.1111 

338 

miMiii 

574 

:iJl.llll 

610              ^H 

SOI.KXrT 

503 

281.6667 

539 

301.6667 

57  S 

321.6667 

611                ^H 

262 

503.6 

282 

5»»,6 

302 

575,6 

322 

^^M 

2(C2.3233 

504 

J«,2222 

540 

:!(«-2-->2 

576 

612              ^H 

2ea.Trjy 

SOS 

■isimn 

541 

.102  777^1 

577 

3','2.777t* 

613              ^H 

263 

.■.<Ui,4 

383 

.>I1.4 

303 

577.4 

323 

^^H 

•mitaaxi 

506 

2«3.:!33.1 

542 

:(«:{,  ;i:tt:i 

578 

;i2i  3:1:13 

614                ^^M 

2«:t.He«a 

507 

JKJ.B8W 

543 

303.88e« 

579 

323.8CIWP 

615               ^H 

2G« 

MiT.a 

284 

543,2 

304 

578.2 

334 

^^M 

2S4.1444 

fl08 

2^4.4444 

544 

MM.  4444 

580 

324.4444 

616               ^^M 

2«5 

509 

285 

545 

305 

581 

325 

617              ^H 

365..V>5U 

SIO 

2*i,5r..W 

546 

305.5,Vifl 

582 

;f25.555<J 

618             ^H 

266 

Sllt.M 

286 

Mrt,e 

306 

W2,B 

326 

^^H 

26a.nii 

511 

-286.1111 

547 

»)ti.llll 

683 

3-26,1111 

619              ^H 

:i«6.<HMn 

512 

2H(i.(16»i7 

548 

vtn.rMf; 

584 

»^.uatc7 

620              ^H 

267 

5I2.D 

287 

r.w,(i 

307 

ft^.S 

327 

^^M 

267.2*jy 

513 

2.'C.2*?J 

549 

■stnMin 

585 

:«7,a?» 

621                ^H 

297.777S 

514 

sf^.Trrfi 

550 

3ir..rr.-i 

586 

3'i7  777f 

622                ^^H 

268 

5U.4 

286 

6.50.4 

308 

r>H(i,4 

328 

^^1 

■2tw.a;n:) 

515 

2f«.3:n3 

551 

riort.aixi 

587 

328.33.13 

^H 

26M,8889 

Slfi 

a«i-.86da 

552 

3(Hr«-ll 

588 

3J-K-afi 

624                ^^M 

269 

51(1.2 

289 

552.2 

309 

329 

^^M 

2«H.44<4 

517 

■J«l,4444 

553 

MyOAiH 

589 

;«mu 

625                ^H 

270 

518 

290 

554 

310 

590 

330 

626                ^H 

■jjaiwe 

519 

2S0.5556 

555 

310.6556 

591 

330.5536 

627                ^H 

271 

51i».8 

291 

5115.8 

3U 

581.8 

331 

ffin.e        ^H 

3T1.II11 

520 

JtU.llIl 

556 

311,1111 

593 

;    331,1111 

628              ^H 

271,  (Win 

521 

291.0667 

657 

311,6667 

593 

1    ail  .6667 

629                ^H 

272 

m\.a 

392 

557.6 

313 

593.6 

332 

62S.II            ^H 

273.2233 

522 

393.-222a 

558 

312.2222 

594 

,    :«2,2222 

630              ^H 

2Ta,777a 

523 

2W2.777M 

559 

312,7778 

595 

3.Ti.777ei 

631                ^H 

273 

62;),  4 

293 

558.4 

913 

5a'>.4 

333 

^H 

2T3.3333 

524 

29:i.3.-£U 

560 

3l3.;m3 

596 

33;i.33:{3 

632              ^H 

nxm<o 

525 

203,f(Mai 

561 

3l3,**Mt 

597 

3:1:1,  HHHH 

633                ^H 

874 

294 

B«I,3 

314 

597.2 

334 

rLI3.3             ^^1 

«74.4444 

526 

am,  4444 

562 

314.4444 

598 

334.1444 

634              ^H 

a7a 

527 

295 

563 

ais 

599 

335 

^^M 

1 

476 


INDEX. 


Granular  efferrenoent  nits,  182 

precipiutes,  157 
GraDulatiOD.  152,  885 
Granules,  818 
Grinding.  116 
Growing  crystals,  149 
Guidingwrod,  161 


H. 

Hanoe's,  drug  miU,  U7, 118 
Hand  scales,  24 
Ueat,  52 

measurement,  57 
Heater,  water,  66 
Hectogramme,  17 
Hectoliter,  17 
Hectometer,  17 
Hexagonal  Nvstem,  143, 144 
Homoeopathic  dispensing,  888 
Honeys,  2H4 
Hot  extraction,  207 

filtration,  i7tt 
Hunter'H  filter  and  mixer,  120 
Hydraulic  press.  212 
Hydrocyanic  acid  assay,  431,432 
Hydrogen  dioxide,  estimatioo 

of,  442 
Hydrometer,  40-44 

Baum6'8,  42,  43 

Nicholson's,  41 

8ykes\  43 

Tralles',  43 

Twaddell's,  43 

weighing.  41 
Hydrometers,  scale,  41, 42 
Hydrostatic  balance,  35 

press,  212 
HyiMxlenuic  injections,  226 
Hypophosphites,  estimation  of, 

443 
HypophoAphoroiis  acid,  estima- 
tion of,  443 
Hyposulphites,  assay  of,  433 


I. 

Ignition,  69 

Im))erial  fluidounce,  11 

gallon.  11,  12 

mca.oiire.  12 

minim,  12 

ouiici'.  12 

pint,  11 

JMUind.  11 

standard!*,  10 

^yntein.  11,  12 
Incoiuputil>ility.  394 

chemical ,  394 

in  prescriptions,  404 

mechanical,  396 

pharmaceutical,  396 

in  pn>9crlptioni*,  402 

prwHTiption,   general  con- 
»i«leration  ofl  397 

thern|>eiitif   :{97 
InconiftatihU*!*,  394 

acacia,  394 

alkalii>fl,  394 

alkaloids.  394,  396 

HUtipyrin.  \VH 

aquie  ammtmifl?,  222 

a<|ua  ehlori.  T£\ 

%TM}i\oK\*  arid,  394 

bismuth,  ',VH 

bn»nii<loM.  ;i94 

caloiiirl,  .'WS 

chloral,  :J95 

(•hl«»rateH,  :$91 

chliirjcle?*,  3ii'S 

chlorine  water.  39S 

corn  wive  nuhliniate,  395 

iHinovan'x  m>hition,  228 

enitiNions.  301 

hydrogen  peroxide,  395 


iDoompatibles,  iodldea,  896 
iodine,  396 
iron,  reduced,  896 
iron  salts,  895 
lead  aceUte,  395 
lead  subaoetate,  395 
lime  water.  895 
liquor  ferri  chloridi,  281 
liquor  iodi  oomp.,  236 
liquor     plumbi    subaoetap 

lis,  236 
liquor  potasss,  238 
liouor    potassii    arsenitia, 

liquor  sodxe  chlorate,  241 

pepsin,  395 

potassium     permanganate, 
392-896 

quinine  salts,  396 

salicylic  acid.  396 

silver  nitrate,  396 

strychnine,  896 

syrupus  acidi    bydriodid, 
278 

syrupus  ferri  iodidi,  281 

Unnin,  396 

tartar  emetic.  396 

tinctura  ferri  chloridi,  262 
Indicator,  414 
Indicators,  414 
Infusa,  244 
Infusion,  188 

mugs,  245 
Infusions,  244 

from  fluid  extracts,  246 

preservation,  246 

table  of,  246 
Inlectiones  hypodermice,  226 
Iigections,  hyi>odenuic,  '226 
Inscription,  the,  375,876 
Insolubility,  128 
Intermediate  crystalliaatiOD, 

149 
Interstitial  water,  151 
Iodine,  assay  of,  435 

decinormal  solution,  432 
Irish  moss  emulsion,  298 
Iron  dialysed,  142 

ferric,  estimation  of,  435 

ferrous,  estimation  of,  437, 
442 

metallic,  estimation  of,  437, 
441 
Isometric  system,  144 
Isomorphous,  146 


J. 

Jacketed  Ainnels,  180 

Jar,  receiving,  196 

Jointu,  fitting,  90 

Jolly's  specific  gravity  balance, 

47 
Juices,  262 

K. 

Karat.  8 

Keratin  coating,  pills,  329. 330 
Keratin,  preparation  of,  330 
Kilogramme.  8,  17 

standard,  16 
Kiloliter,  17 
Kilometer,  17 
Koppeschaar's  Solution,  443 


L. 

I^barraque's  Solution,  241 
I^ACtometer,  44 
Lamp,  alcohol,  52 

blast,  57 
Latin,  value  of,  in  pharmacy,  3, 
375 


Lead  plaatetyMl 

water,  287 
Length,  units  of,  6 
Levisation,  125 
Lewin's  extraction  apparatua, 

207 
Liebig's  condenaer,  88 
Light,  action  of,  on  cfaemicals, 
154 
precipiUtea,  167, 168 
Lime  water,  228 
Linimenta,  298 
Liniments.  293 
Ub]eof,29S 
Liquid,  supernatant,  156 
Liquids,  alcobolic,  minims  to 
fluidrachm,  13 
caustic,  filtolng,  178 
drying,  112 
ethereal,  minims    to    the 

fluidrachm,  13 
immiscible,  separation  of, 

187 
specific  gravity  of,  38 
weighing.  24 
Liquor  acidi  arsenosi,  227 
ammonii  acetatis.  *J27 
arseni  chloridi.  227 
arseniet  hydrargyri  iodidi, 

227 
calcis,  228 

calcis  saccharatns,  280 
ferri  acetatis.  228 
chloridi,  230 
citratis,  281 
et  ammonii  acetati:*, 

233 
nitratis,  233 
perchloridi,  230 
seequ {chloridi,  230 
suhsulphatis,  23:) 
tersulphatis,  234 
hydrargyri  nitratis,  234 
iodi  compositus,  235 
magneaii  citratis,  235 
plumbi  sul>acetaiis,  236 

sulMicetatis  dilutus,  237 
potassa,  237 
potassii  arsenltis,  238 

citratis,  240 
sodie.  240 

chloratv,  241 
sodii  arseuitis,  242 

silicatis,  242 
trinitrini.  255 
sinci  chloridi,  242 
Liquores,  227 
Liter.  17 

standard.  16 
Lixiviation.  190 
Ix)tio  flava,  228 

nigra,  228 
I»vi's  8|>ecific  gravity  beads.  48 
Lozenge-cutter,  316 

board,  315 
I.x>zenges,  314 
I^gol's  Solution,  235 
Lupulin,  emulsion  of.  301 
Lycopodium,  emulsion  of,  301 
Lysimeter,  the,  135,  136 


M. 

Maceration,  189 
Machine,  centrifugal.  213 

uses  of.  213,  215 
Magma,  157 
Magnesia,  heavy.  l.%8 

light,  158 
Mass,  6 

blue,  313 

Vallet's.  313 
Masn  copaibv,  812 

ferri  carbonatis,  818 

hydrargyri,  313 
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Masse,  312 
MoMes,  312 
Massing  inorgmnic  salts,  324 

organic  Milts.  825 
Maxima,  in  filtering,  174 
MMiNure,  cubic  centimeter,  83 

Ini|>ttrial,  12 

U.  8.  liquid.  12 

wine.  12 
MeajiurcM,  32,  33 

approxiiuate,  14 

eiiui Talents  of,  table,  466 

minim,  33 
Measuring  cyllodert,  415 

'flasks,  415 
Mediation,  pulrerization  by, 

119 
Me<licate<l  i>af»eni,  362 

|>eucil8,  371 

watent,  217 

explanatory  text,  221 
preservation,  220 

wines,  256 

table  of,  257 
Mel  dc!«puniatum,  284 
Mellita.  2t^ 
Melting  imint,  63 

determination,  appara^ 
tuK,  65,  66 
of   fats  and  waxes, 
65.66 
MenivuH,  417 
Meustniiim,  190, 198 
Meter,  7.  H>.  17 
Meter.  Mandanl,  16 
Metric  abbreviations,  17 

diagram,  IS 

mea.Hun*!«  of  capacitr,  17 
of  leuKth,  17 

prefixes,  17 

pn'serlpiions.  385 

Hvstem,  15 

units,  equivalents  of,  18,  19 

weijfiits,  17 
MJcnmiillimiHer.  17 
Mill,  drug,  Knter|trise.  116 

Ifunce's,  117.  118 
Millitrmnime,  17 
Milliliter.  17 
Milllnieter,  17 
Mills,  drug.  116.  119 

handling  of.  118 
Mina.  <mvk.  8 
Minim,  12.  13 

Im|K'rial,  12 
Mi««tiine.  '2»\ 

MitM-lKTlich's  eondenser,  102 
Mixture,  ]ia.Hl)am*t»,  233 
Mixture*.  294 

explosive.  390 

fnvzini;.  l.'Ci 
table  of,  294 
Mohr'i*  cork  l>ort»r,  93 

s|K*citic  gravity  balance.  46 
Moistening  and  paicking.  197 
Molecular  weights,    tabic    of, 

4.V> 
Monorlinie  iiystem,  145 
Moiiometrie  systtMU,  144 
Monosvinmetrie  Hy«tcm,  145 
Mon««l'H  Solution. 2:« 
Mortar,  levigating,  125 
Mortant,  121.  12:j 

aeate.  12.t 

(•lennoiiiK.  123 

glass.  122 

iron.  122 

|>on-elain.  122.  123 

wcdt;w<MKl,  122.  123 
M<»tber-liquor,  14H 
Mmild.  tablet  triturate,  831 
Moulds.      compr«!is«d      tablet, 

'xxd 

Murna»:es.24A 

table  of.  248 
Muller,  125 


N. 

Nitrometer,  2S3 

Nomenclature,  pharmacopoial, 
3.4,5 

Normal  hydrochloric  acid,  426 
oxalic  acid.  4*20 
potassium  hydrate.  426 
sulphuric  acid.  422 
volumetric  solutions,  413 

Nux  vomica,  pulverixatioo  of, 
120 

O. 

Oblique  svstem,  145 

Oil  bath.  '83 

Oils,  filtration  of.  178, 179 

flxe<i.     minims    to    fluid- 
racnm,  13 

volatile,  minims  to  fluid- 
rachm,  13 

solvent  properties,  129 
Ointment  bases,  352 

citrine,  355 

mercurial,  355 

mercury,  nitrate,  355 

pad,  353 

spatula,  353 
Ointments.  352 

dispensing,  354 

explanatory  text.  855 

incorporation    of    various 
sulMtancet*.  353 

masking  odor  of,  354 

methods    of    preparation, 
:tt2 

preservation,  354 

table  of,  354 
Oleata.  287 
Oleates.  287 

drv.  287 
Oleo|)almitaten.  288 
OIe<>n%4inie.  290 
Oleoresins,  290 

table  of.  291 
Oleosacchara,  311 
01e<H(accharates,  311 
Orthortiombie  svstem,  144 
Ounce,  8,  9,  10, 13 

a|M>thecaries*,  10 

av<urdupois,  10 

fluid.  Imperial,  13 
r.  S.,  12,  13 

Imperial,  12 

Troy,  10 
Ounces,  various,  10.  13 
Ovens,  drv ing,  110.  Ill 
Ovoids,  31*6 
Oxymellita,  2M 


P. 

Packing  and  moi^eninir.  197 
Pancreatin  emulsion,  300 
Paper,  filter,  170 
I*apcr,  mustard,  362 

l.'sego,  306 
Papem,  medicated,  362 
Pastilli,  314 
IVIIicle,  148 
Pencils,  me<lieated,  371 
Pennyweight,  8,9 
I\>rcentage  solutions,  137 

tablcn.  1.38 
Percidate.  191 
Percolation.  191 

ap|karatus  for,  193.  196,  199 

frartional.  270 

history  of,  191 

in  vacuo.  273 

menMruum  for.  198 

otBolal.  192.  196 

pressure,  204 

vacuum.  206 

versus  maceration,  190 


Percolation  with    expression, 
272 

with  hot  solvent,  207 
PercolatorXliriat-  Dieterich,200 

conical.  193,  1»4 

cylindrical,  19:1, 194 

f<»r  volatile  solvents,  290 

parking,  194.  195 

presmtre,  Lenta's,  205 

Keal's,  191 

shape  of,  194 

Squibbs'  siphon,  201-203 

well-tube,  201-203 

with  air-pump.  206 
Percolators,  193.  199,  200,  201, 
203 

dimensions  of,  194 

pressure,  204 
Perfection     suppository     ma- 
chine, 369 
Pestles,  121-123 

Pharmaceutical   incompatibili- 
ty, 396 
Pharmaceutical  stills.  98 
Pharmacop<ifia.  1 
Pharmaco|Kpial  Latin.  3 

mmienclature,  3.  4,  5 
Phannacopfvias,  2, 3 

historv  of.  1 

table  of.  2 
Phannacy,  1 

Phenol,  (sttimation  of,  445 
Phosphoric  acid,  titration  of, 

428 
PiU,  blue,  313 

coater,  Maynard's,  329 
Patch's,  329 

excinients,  322,  32:1,  824 

finishers,  322 

machine.  321 

mortar.  :t20 

pe!^tle,  :<20 

press,  321 

roller,  :t20 

rolling,  820 

munden*.  322 

silverer.  ;e7 

spatula.  320 

tiles.  :rio 
Pills.  318 

c«Miting.  326 

gelatin  coatlmr,  328 

general     ohxiervations     on 
makinv.  318,  .319 

gilding.  327 

inorganic  salts,  324 

keratin  coating.  329.  330 

organic  salts.  325 

organic  sulistant'es,  'X2JS 

(learl  coating,  :t2H 

sal(»l  ooatinte.  329.  3:{«) 

silvering.  :«7 

suirar-cftating.  :t27 

varnishing,  :t27 
Pilule,  318 
!»inch-(wks.  89.  90 
Pint,  Iinp(>rial,  11 

V.  S.   12 
Pipette,  33.  164 

capillarr,  188 
!*ipettes.  Ifi4.  188 
Plain  filters.  171 
IMaiied  filter.  172 
Planes,  of  crvstal.  143 
Piaster  block*.  :W9 

fonus,  :i"»9 

iron.  3.%9 

lead.  :)61 

|>erforator.  360 

pn<ss,  .321 

spatula.  358 
Plaster*.  3.58 

explanatory  text,  361 

fierforation  of,  :M0 

spreading.  356 

table  of,  861 


478 


INDEX, 


Plates,  porous,  for  fllteriDg,182 
Polymorphous,  146 
Porphrrlzation,  12A 
Potassli  bitartras,  assay  of,  425 

etsodii  tartras,  assay  of, 42A 
Potassium  cyan  idle,  assay  of,  432 

dichromate,  volumetric  so- 
lution, dticinormal,  436 

hydrate,  volumetric   solu- 
tion, eentinormal,  429 

hydrate,  volumetric   solu- 
tion, normal,  426 

iodide,  assay  of,  439 

pemiangauate,  volumetric 
solution,  decinormal,  439 
Pound,    ancient   and   modem 
standards,  9 

apothecaries',  8, 10 

avoirdu|>oi8.  10 

Briti»h  standard,  8 

commercial,  8 

Imi>erial,  11 

monetary,  8 

Saxon, 8 

Troy,  9,  10,  11 
Powder  dividers,  304 

folders.  305 

moistening  of,  195 
Powders,  303 

degrees  of  fineness,  121 

dividing,  304 

external  use,  303 

foldinff,  301 

f;rauulating,  335 
nternal  use,  ;H)3 

liquefying,  3a'l 

percolating.  192,  195, 196 

specitic  gravity  of,  3(S 

triturating.  303 

weighing,  24 
Precipitant,  156 
Precipitate,  154-161 
Precipitates,  amorphous,  157, 
158 

continuous  washing  of,  165 

crystalline,  157,  158 

curdy,  157 

denst",  157,  158 

fliKVuIent,  157 

gelatinou.H,  157 

f:raniilnr,  157 
Ight.  1.V.-158 
rin!«ing  out,  164 
washing,  164-165 
Precipitating  jar,  160 
Precipitation,  l.Vi 
caus4>!4  of,  156 
fractional,  159 
from  cold  M4>lution,  158 
from  hot  )(olution,  158 
ohjitts  of,  157 
order  of  mixing  the  solu- 
tions. 15« 
Prenti.W  j^till,  99.  100 
Prepa  rat  ion.H,  galenical,  classifi- 

ratlon  of,  216 
Prescription,    l^tin    construc- 
tion of.  :t7G 
fiart!*  of.  WIT) 
j>hra.>Mf(.  foreign,  385 
m-ah-ff.  '23,  28,  29 
the.  375 
Pre»H.Tiptioni«,  abbreviations 
u«e<i  in,  380 
explwive.  392 
foreign,  \V<\ 
(iernian,  :{83 
honia><>pathic,  389 
measures  u!«e<l  in,  379 
metric,  ;W5 

olmolcte  termj«  used  in,  384 
signs  w>metimes  employed, 

3H4 
typleal,  399 
weigh tN  used  in,  379 
Press-cloth,  210 


Press,  oork,  94 

dlffbrential-arm,  211 

Enterprise  screw,  212 

hydraulic,  212 

hydrosUtic,  212 

kuee  lever,  212 

tincture,  211 

Witts'  pharmaceutical,  211 
Presses,  screw,  210-212 
Pressure  filtration,  180 

percolation,  204 

pumps,  181 
Prismatic,  146 

system,  144 
Pulveres,  303 

table  of,  310 
Pulverisation,  119 

by  mediation,  119 

precautions  in,  119 
Pulverizing  nux  vomica,  120 

works,  Pou Iain's,  115 

zinc,  120 
Pump-pressure,  181 

water,  181 
Pycnometer,  88,  39,  40 

Squibb's,  40 
Pyramidal  system,  144 

Q. 

Quadratic  system,  144 
Quilli^a  Iwrk  emulsion,  299 
Quinine  oleate,  289 


I  ^' 

Rapid  evaporation,  78,  79 
filtration,  180 

improvised  apparatus, 
183 
Real's  press  iiercolator,  191 
Reaumur  thermometer,  58,  59 
Receiver,  88,  91 
Receiving  Jar,  196 
Recipe.  375 
Recrrstallization,  149 
Rectification,  96 
Regular  svstem.  143, 144 
Remington'^  still,  100 
Repercolation,  270 
,    Resinse,  350 
I   Resinoids,  350 
table  of,  351 
Resins,  350 

emuNion  of,  300 
table  of,  :{50 
Retort  stand,  140 
Retorts.  87,  97 

with  adapters,  92 
Ithonibic  system,  144 
Rhoml)ohe<lric  system,  144 
Riw^*!*  still,  102,  103 
Rod-guidine,  161 
RouKseau's  densimeter,  42 
Rule,  sfiecific  gravity.  .'{5 

s|H>cific  volume,  49 
Rules   for  converting  thenno- 
metric  degrees,  59 
for  dilution  and  fortifica- 
tion, 138-140 
for  fixing  strength  of  ex- 
tract nux  vomica,  846 

S. 

Saccharometer,  44 

Saline  liaths,  8:^ 

Salol  coating  for  pills,  329,  330 

emulsion  of,  800 
Salts,  deliquescent,  154 

efflorescent,  154 

granular  effervescent,  152 
Sandbath,  82.  83 
Saturated  solution,  128 
•  8cale,  army,  25 


I 


Scale,  vest-pocket,  27 

salts,  140 
Scales,  analytical,  21 

care  of,  80 

counter,  25,  26, 28,  29 

hand,  24 

prescription,  25 

torsion,  29 
Screw  presses,  210-212 
Scruple,  10 
Sediment.  161 

Sfo's  suppository  mould,  367 
Semi-normal  volumetric   solu- 
tions, 418 
Separating  funnels,  187 
SeJMuration    of    immiscible 

liquids,  187 
Separator,  187 
Sifter,  Hunter's,  120 
Sifting,  120 

Sif^ature,  the,  875,  380 
S^s,  apothecaries*  weight,  10 

avoirdupois  weight,  10 
,  cabalistic,  384 

liquid  measure,  12 

Troy  weight.  9 
Silver  bromide,  solubilitr,  128 

nitrate  volumetric  solution, 
decinormal,  420 
Siphon,  162 

apparatus,  163, 188 

Eerc«)lator,  201-203 
„  tly  soluble,  128 
Soaps,  insoluble,  361 

soluble,  361 
Sodii  bcnzoas,  assay  of,  426 
Sodium     hyposulphite,     volu- 
metric solution,  decinor- 
mal, 434 
Solids,  specific  gravity,  35,  41 
Soluble,  "slightlv,"  128 

"  very,"  128 ' 
Solubilities,  Attfield's  table  of, 
890 
Uble  of.  448 
Solubility,  128 

barium  sulphate,  128 
coeflicient  of.  130 
conditions  of,  128 

of  contact  of  bodv  and 
solvent,  130 
determination  of,  134 
effect  of  presence  of   dis*- 

solvetl  bodies,  130 
eftect  of  temiteratureon.  129 
exercise  in  determiuatiou, 

135 
of  gases,  132 
of  silver  bromide,  128 
table  of  curves,  130 
Solution,  128 

acetate  of  iron,  228 
ammonium  acetate,  227 
ameuoiis  acid.  227 
Burnett's  dlKinfectiiig.  242 
change  in  volume  bv,  i:t3 
of  temperature  by,  1113, 
VM 
chlorinated  so<]a,  241 
circulatory,  130 
citrate  of 'iron,  231 
direct,  128 
I>onovan's,  227 
ferric  chloride,  230 
ferric  nitrate,  233 
Fiiwler's,  238 
sases.  131, 132 

iodide  of  arsenic  and  mer- 
cury, 227 
Iodine  compound,  235 
iron  and  ammonium 

tate,  233 
Koppeschaar's,  443 
lAl>arraque'8,  241 
lime,  228 
Lugol's,  235 
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i<SolutioQ,  luagneiiuiu   citrate, 

luervuric  nitrate, 234 

|M>taiwiuui  citrate,  240 
Katu  rated,  128 
!(iniplv,  128 
Mxlium  «iilic*ate,  242 
MMliuiu  aneiiate,  242 
MNliuiu  hjdrate,  240 
MilMKxrtatc  of  lead,  2:)6 
hu  bacetate  of  lead,dilute,237 
MilRtulphate  of  iron,  233 
ti-r>ul|>tiate  of  iron,  234 
unsaturated, 128 
Valan»;iuX  227 
Vulliard's.  4:11 
of  ziuc  cbluride,  242 
Sk)lution!».  227 
a(|ueouA,  217 
miiKHMiy,   minims   to  fliii- 

drat-hm,  13 
balance  for  weighing,  27 
donyity  of,  133 
hoiua-opathic,  388 
|H*rcentage,  137 
standard.  4Ut 
!«utwrsatiirat«d,  131 
table  uf,  24:{ 
volumetric,  413 
Solvent,  128 

offWrtu  of,  on  crystallizatiou, 

l.-^l 
for  crviitallizing,  148 
iiaturi>  of,  129 
Solvetiti*,  pharmaceutical,  129 

iiMtl  in  pharmacy,  129 
S)xblot'M  extract  ion  apparatua, 

291 
Spatula,  horn,  124 
ointment,  124 
pill,  124 
pla-ter,  358 
|M)wder,  124 
Spat  u  Ins.  124 
S|>efitii'  gravity,  34 

balance  (Jttlly's),  47 
M.>hr'».  47 
Wtvtphals',  45 
iH-ati.x.  4ri 
bottle,  :tH-40 
bv  displacement,  36 
txerciitert.  .3<;-38,  50 
iff  fat5  48,  49 
of  liquids,  38 
of  imwden*,  36 
seitaration  of  different 
iMMlitsi  by  means  of, 
30 
ofttolid*.  :{5-38 
of  M>lid»  (light),  37 
of  Mtlidi*  (Holuble),  38 
table,  51 

tulte,  Sim^ngelN,  47 
by  weighing  yolumes, 

48 
rule,  35 
Si>eciflc  volume,  49 

excrcixes,  50 
Spirit  lamp,  Bartbel's,  08 
nitnniN  ether,  251 
nitroglycerin,  255 
Spirit!*,  2.V) 

explanatorr  text,  251 
table  of,  250,  251 
Spirit u».  25<l 

ntheris  nitroAi,  251 
Iflonoini,  2.V> 
MlndenTi.  227 
SiMmtaniMHiM  evaitoration,  80 
Spr\*adinK  planters,  358 
Sprengel's  B|)eeific  gravity  tub«. 

Sprit X  Imttle,  165 
Squibli'n  pycnometer,  40 

siphon  percolator,  201,  203 


Squibb's  urinomeier,  44 
Sund,  retort,  91 
8Unda,  filtering,  175 
Standard  solutions,  413 

volumetric  solutions,  pr^ 
paration  of,  419 
Standards,  ancient  and   mod- 
ern, 9 

of  Uenry  III,  8 
Steatins,  357 
Still,  automatic,  101 

Beck's,  99 

(^rran's,  101 

Curtman's,  98 

Edel's,  99,  100 

Prentiss',  90. 100 

Remington's.  100 

Rice's,  102,  103 
Stills  laborator\',  9H-104 

pharmaceutical,  98 
Stirring  apitaratus.  72 
Storage  of  urugs,  110 
Stoves,  gas,  56 
Strainers,  168 
Straining,  168,  169,  178 

bag,  168 

frame.  168 
Sublimation,  71,  105-107 
SulMcriptiou,  the,  375,  379 
Succi,  262 
Succussion,  355 
Sulphites,  assay  of.  433 
Supernatant  liquid,  156 
Supersaturated  solutions,  131 
Superscription,  the,  375 
Supfiositoria,  :)63 
SupiHJsitories,  363 

cacao  butter,  364 

compresM.'d,  368 

dis|Mrnsing,  372 

gelatin.  3&{ 

general  remarlcs  on,  372 

plycerin,  3W,  :J73 

hand-n»IIe<l,  ;i6.> 

hollow  cacao  butter,  372 

moulded,  :{65 

various  forms,  363 
SupfNMitory  basest,  3^3 

ca|»ules,  371 

machine,  the  Perfect  ion /)69 
W.,T.  A<o.  369 

machines,  368.  369 

mould,  Blackmauo's,  367 

S^'s,  967 
Supptwitory  mould8.366, 367, 369 

the  Wellcome,  363 
Sweet  spirit  of  nitre,  251 
Svke*8  hydrometer,  43 
Syllabus  of  tinctures,  267,  268 
Synonym,  the.  4 
Syrup  of  almonds,  279 

iHilk  resulting  from  solution 
in  water,  2/5 

ferrous  iodide,  280 

sarlic,  279 

hydriodic  acid,  278 

iodide  of  iron.  280 

lime,  280 
Syrupl,  275 
Syrups,  275 

Classification  of,  277 

prvfiaration  of,  275 

preservation  of.  277 

simple  proportions  for  pre* 
imrinff,  2r74 

table  ofr283 
Syrupus  acidl  hydriodici,  278 

allii.  279 

amygdabe,  279 

ralcb.280 

ferri  iodidi,  280 
System,  asymmetric,  146 

decimal.  15 

dimetric,  144 

hexagonal,  143. 144 

isooietric,  144 


System,  metric,  15 

moDOclinic,  145 

monometric,  144 

monosymmetric,  145 

oblique,  145 

orthorhombic,  144 
I  prismatic.  144 

I  pyramidal,  144 

I  quadratic,  141 

\  regular,  143,  144 

rhombic,  144 

rhombobedric,  144 

tesseral.  144 

tetragonal,  143,  144 

tricliiiic,  146 

trimetric,  144 
System!*  of  crystallography,  14.'i. 
146 

T. 

TalielUr,  314 

Table  of  abbreviations,  Latin, 

atomic  weishts,  447 
caltalistic  signs,  384 
cerates,  357 
collodions,  292 
curves  of  Milubility,  130 
deciXTtionx.  247 
degree^,  Kaum^,  43 
dro|Mi  in  fluidrachm,  15 
emulsa.  :i02 
extracts,  34;i,  344 
foreign     preHcriptioo 
phrases.  385 

f;lycerites.  286 
nfuHions,  246 

liniments.  293 

liquore)«.  24:f 

loss  in  drying  drugs,  108,109 

medicatetl  waters.  225 

metiicaled  wines.  256 

mixtures,  294 

molecular  weights,  455 

mucilages,  248 

obselete  tenns,  .'{84 

ointments,  :i54 

ole«)resius,  291 

I>ercentage,  138 

phutters,  361 

powders,  310 

resinoids,  351 

resins.  850 

solubilities,  Attfleld's,  390 

solubilities,  448 

specific  gravities,  51 

spirits,  2M),  251 

svnips,  28:t 

thenuometric   equivalents, 
461 

tinctures,  259,  267-8 

troches,  317 

viiicgarv.  249 

weights  and  measures,  20, 
466 
Tablet,  ctimpressed,  moulds,  339 

triturates.  3:u 
Tablets,  compressed,  335 
Tablettw.  :«].:t:)5 
Tablespoon  ful,  141 
Tabular.  146 
Talent,  Greek.  8 
Tartaric  acid,  titration  of, 
TeacupfUl.  14 
Teaspoon  ful,  14 

Temperature,   change    in,    by 
liolution,  133,  134 

effect  on  solubilitv,  129 

lowering  of.  liy  solution,  133 

rise  in,  by  solution,  134 
Terms,    foreign,    in    prescrip- 
tions, :f85 

I^tin.    used   in    prescrip- 
tions, 380 

obselete,  used  in  preacrip- 
tioos,  384 
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INDEX, 


Tesseral  sTstcm,  144 
Test  solution,  Braxil  wood,  414 
cochineal,  414 
lltmiui,  414 
methyl-oranKe,  414 
phenolphtalein,  414 
potaasium  chroinate,414 

ferricyanide,  414 
rosollc  acid,  414 
Rtarch,  uiucilaKe,  414 
Tetragonal  system,  143, 144 
Therapeutic     incompatibility, 

397 
Thermometer,  67 

alcohol,  57,  60 

calibration  of,  61 

Celsius',  58,  59 

Centigrade,  58,  59 

Fahrenheit's,  58 

K6aumur'n,  68,  59 

toluol,  60 
Thermometers,  57-50 

causes  of  rariation,  60 

coiulitions  of  delicacy,  60 

graduating,  60,  01 

normal,  60 

testing  accuracy  of,  61 

variation  of,  60 
Theriuoinetric  equivalents, 

table  of,  461 
Tbiosulphates,  assay  of,  433 
Time,  unit  of,  6 
Tinctura  ferri  chloridi,  262 

io<li,  262 

iiMli  deeolorata,  262 

opii,  263 

tinctunc,  258 
Tinctura;  herbarum  recent ium, 

261 
Tincture  chloride  of  iron,  262 

iodine,  262 

iodine,  decolorized,  262 

opium,  263 

opium,  assay,  263 

o]»iuiu,  various  strengths, 
2ri6 

triturations,  389 
Tinctures,  258 

explanatory  text,  262 

fn-sli  hcrlw,  261 

hom<eopathic,  :(88 

nuMiHtruum,  258 

prostTvalion  of.  261 

preparation.  259 

utriMiKth,  2*>8 

hvllaJnisof,  267.  268 

tal.lo  i^,  2.M>.  267,  268 
Titer.  41:1 
Title.  Knglish,  the,  3,  4 

I^itin,  ttie,  3 
Titration.  413 
Torrefaetion,  70 
Torsion  lialaiice*.  2*.> 
Trailes'  hydrometer.  43 
Trielinie  system,  140 
Trimetrie  system.  144 
TrimorplKu'i.-,  146 
Trii^Ml.  s:j 
Trituration.  121 
Trituniti«ms.  310 

httnid'Opathie.  ;WS 
TriturationeH.  ;U'» 
THx-hi^-lMiard.  31  "> 

MUtter.  315 
TnK'ht-..  :514 

e<impres!»cd,  U14 


Troches,  moulded,  314 
table  of,  317 

Trochiscation,  127 

Trochisci,  814 

Troy,  term,  derivation  of,  8 
weight,  9 

Tubes  for  melting-point  deter- 
mination, 64,  66 

Tubing,  bending,  90,  92 
breaking  off,  92 
cutting,  89,  90 
drawing  out,  64,  90 
properly  and  poorly  bent. 

Tumblerful,  14 
Twaddell's  areometer,  43 
Typical  prescriptions,  399 

U. 

Unguenta,  362 
I   Unguentum  hydrargyri,866 
;  hydrargvri  nitratis,  :)55 

Units,  metric  equivalents,  18, 

I   Unsaturated  solution.  128 
Upwanl  nitration,  178 
Urinometer,  44 

U.  S.  apothecaries'  or  wine  mea- 
sure, 12 
fluid  measure,  12 
law  relating  to  weights  and 
measures,  12 


V. 

Vacuum  apparatus,  76->78 

percolation,  206 
Vallet'8  mass,  313 
Vaporization,  71,  84 
Vehicle,  the,  376 
Very  soluble,  123 
Vessel,  crystallizing,  150 
Vials,    for    producing   dropa, 

14 
Vinegars,  248 

table  of.  249 
Vina  metlicata,  256 
Volhartl's  solution. 
Volume,  changein,  by  solution, 

13.3 
Volumetric  analysis,  413 

solution,  bnimine,  decinor^ 
mal.  445 
hydrochloric  acid,  nor- 
mal. 42U 
i(Mtinc,  dcci normal.  432 
oxalic  acid,decinormal, 

421 
oxalic  acid,   normal, 

420 
potassium  dichromate, 

doci normal,  4:)6 
potassium  hydrate, 

centinomial,  429 
potassium  hydrate, 

normal,  426 
potassium  permanpin- 
ate,  dccinonnal,  4.'19 
silver  nitrate,  dwin«>r- 

mal.  429 
sodium  hy|>o>ul|ihite, 

decinormal.  mX\ 
sulphuric  acid,  normal, 
422 
Volumetric  solutions,  413 


Volomeiric  standard  aolutlooa, 
preparation  of,  419 

W. 

Wafers,  305 
Wash-bottle,  165 
Wash,  bbuik.  228 

vellow,  228 
Washing  by  deeanution,  161 

of  gases,  113,  114 

of  precipiUtvs,  1&4, 165 
Watch  glass,  111 
Water,  ammonia,  222 
stronger,  222 

baths,  81,  82 

bitter  almond,  221 

clierrv  laurel,  222 

chlorine,  223 

chlorine,  preparation,  132 

chloroform,  222 

of  constitution,  151 

creuciote,  222 

of  crystallization,  131 

heater,  56 

hydrogen  dioxi<le,  224 

interstitial,  151 

lead,  237 

lime,  228 

solvent  properties,  129 

weight  of  cubie  Inch,  10 
Waters,  distilled.  217 

preservation,  220 

medicated,  217 

explanatory  text,  221 
pre9«ervatio*n.  220 
Waxfw,  enmlsion  of.  3U1 
Weighing  liottle,  134 
Weight,  6,8 

ancient  standards,  8,  9, 

apothecaries',  10 

apparent,  8 

avuirdu|N)is,  10 

in  vacuo,  8 

troy,  9 

true,  8 

unit  of,  8,  9 
Weights  and  measures,  6 
Weights  21,:«,3l 

ahmiinum.  31 

analytical.  21.  :{U 

avoinlu}K>i»,  iron.  30 

block,  way 

brass,  metric,  31 

coin,  31 

cupjtroy,  30 

equivalents  of,  table.  460 

handling.  24 

metric,  iron,  :w> 

pr»*criptiou.  :jo 
Well-tul>e  |)ercolator.  201,  2«i3 
Westphal's  .•«i>ecitic  gravity  bal- 
ance. 4"> 
Wineglassful.  14 
Wine  measure,  12 
Wines,  me<licated.  256 
Witt's   pharmaceutical    press, 
212 

Y. 

Yard,  standard.  G,  11 

Yellow  wash,  22M 

Yolk  of  egg  emulsion,  2^8 

Z. 

Zinc,  pulverization  of.  120 
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